Flux-Upwind Stabilization of the Discontinuous Petrov--Galerkin Formulation with Lagrangian Multipliers for Advection-Diffusion Problems by Bottasso, Carlo L. et al.
Flux-Upwind Stabilization of the Discontinuous
Petrov–Galerkin Formulation with Lagrangian
Multipliers for Advection-Diffusion Problems
Carlo L. Bottasso, Paola Causin, Riccardo Sacco
To cite this version:
Carlo L. Bottasso, Paola Causin, Riccardo Sacco. Flux-Upwind Stabilization of the Discontin-
uous Petrov–Galerkin Formulation with Lagrangian Multipliers for Advection-Diffusion Prob-
lems. [Research Report] RR-5157, INRIA. 2004. <inria-00077044>
HAL Id: inria-00077044
https://hal.inria.fr/inria-00077044
Submitted on 29 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
 
 
 
 
 
 
 
IS
RN
 IN
RI
A/
RR
--5
15
7-
-F
R+
EN
G
ap por t  

de  r ech er ch e 
THÈME 4
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Flux-Upwind Stabilization
of the Discontinuous Petrov–Galerkin
Formulation with Lagrangian Multipliers
for Advection-Diffusion Problems
Carlo L. Bottasso — Paola Causin — Riccardo Sacco
N° 5157
Mars 2004
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)
Téléphone : +33 1 39 63 55 11 — Télécopie : +33 1 39 63 53 30
 
	ﬀﬂﬁﬃ !"
!"#$%&(')*,+-!".!"*0/1&-,23!547698"&:2 ;<
 =!2?>@ﬂ!"AB %DCE"F23"F""HGI9B Jﬂ&:2 *
#K!2MLN94"&O+P!"
')JQR*,ﬂ!"D/S23!ﬀ&5>T*
UVXWZY\[^]_?`[XaZaKVXbZbc[$dfehgiVX[XYjV^UVXk3bZl\m?n=e?o=lqpfpfVXWcr3[$s Vtpfpf[$u
v:wyxﬂz{|}~z7yKŁﬀ{OŁz
 {"xZz{ZOzyŁ{ﬂ{Z
P{:i 
¡5yX

{{ZBwy{ZBwy{¢¤£?¥¦§¥¨©}ª«5¬­­|"}®¬.
¯{c
°=± ²Z³ﬂ´Kµy¶³·¸
<wyﬃ¹-º.¹-{»ﬂ


{ﬂhwy{


Ł¼jyz<X½ﬂfyth3{K¾f¼ {ﬂºf©¿À½»ﬃ Á
z{ﬂwy
©Â
5wy{

¾{cJŁ¼

ÄÃ¤
Ł©z

{Z3yÅy{ﬂzﬀÆi~
ﬂ{.©w
{½»ﬃ Çz{wy

ÅXwÈzÄ{

f{Z
O¾KÅyŁ{c{

fŁy
ﬂÉ-EBK©

{Z
$yﬂ{

y{©ﬂ$ÅX{«ﬂŁ{

ZÉ
{Z

y¯«©Ły¯Ł{ﬂ¼qÊt{ﬂ

y

Â
zŁ
¯

{ŁËcKEBwy{ﬂz{Æ9Ìywy{ﬂ
Â
z.yÍÉ
¹-{:yX{-»Î
¼jy¹OŁ

ÅyŁËZ"{ZBwy
Ïfy{:

{Z¹OŁwwy{5

¾{Z¼

z
K{

ﬂ{Æ
v:w
{{ZyÄŁ
¯.Bwy{ﬂz{5:t{Z¾KKŁ¾{5

Ê
{cﬃ

{{z<Kz7yzÇy
y{y

{ﬂOB¼



¯{ﬂz{ﬂyzŁ
»ﬀw
{ﬂzyBKt,¯

ÆÐ¾{ﬂ¯{Z
{
5

{ﬂ¾{ZÄ¼
t{

ÉyyK¾Ł
¯7Ê
B¼j

{ﬂOZyBﬂ
Â
wy{z{wy

Ł©

ﬂ{ﬂ{ÑRÒB¼\yzﬀÉy

wy{yz{ﬂﬂ
X{ﬂ
Â
z<
ﬂ{9
Â
wy{©Bwy{Zz{¾K

K{

$ÅX{ﬂtBwyz<ºÓyÅy{ﬂz<¹OÄww
Łf{ﬂ
O

ÅX


§{ZZÆ
Ô©ÕfÖ¤×Ø7Ù
´KÚ ²·
Ì ŁyŁ{»{ﬂ{ﬂz{ﬂf-z{ﬂwy

ZÉfzŁ{



wÅy

z{wy

ﬂÉ½»Ły
ﬃ Ł{Zº


3{K¾f¼ {ﬂºŁz{w


ﬂÉy

Â
zŁy¯ÊtyÄ{»{ZŁ{Zz{ﬂfZÉfÅyŁËﬂ{

Ê
yŁ{i{ﬂ{ﬂz{ﬂfBﬂÉfy¼
¹O

y¯tÉy

¾{ZJŁ¼

ÄÃ¤
Ł9
ÅyŁ{Zz<ﬂÆ
ÛPÜﬃÝÞ ß§àJàJáâ§ãcáäæåèçZéjã§êﬂêJëêBìyíÍáîÀêJï\ð§ñBéáﬃòtâcàJäæâ§ááîÀäæâ§à§óÞ áêJîÀàJäôñ:õöâ§ïq÷qä ÷qßc÷\áPêBìyøáéjã§â§êJëæêJàBùóú çZí
û
õýü þÍõöíßþÍêZé ﬂß§áâ§éêJß§îý÷óKî\ñBâcéá

	
ê§áëæäæâ§àOñBâçZéäæáâﬂ÷qä Ké¤êJåOð§ßc÷qäæâ§à§óKÜäæðKñBîÀ÷qäæåOáâﬂ÷qê§ä

ñ÷\áå5ñ÷qäæéñcóêJëæä ÷\áéâ§äæéê§ä

äæëôñBâcê§ócõ÷\ñBë ù
ﬀ*!" ﬀ
9ﬂ9
&( #K!2?>@!7D')ﬂ*,+-!".9!79*M/1&-,23!547698"&:2 ;ﬂ
54"&O+(>@BJﬀ+-&O923*M&(Cß7F2 79F"&
ß!"=2 9&O*Ç23!5>T&O*9& +-!"4"&O+hﬂ!"<
JQR*,ﬂ!"
 ²
	  · ½»
=ﬂ{{ﬂ  {Ry
=ﬂ
  ﬂ
Ózﬂwy  {  
{¼jyŁz<Ł{È½»ﬂfy

3{ﬂK¾¼ {ﬂºŁ¿À½»ﬃ Á X
ÍŁ{?
ÅyŁxZz{  {hf¾{Z¼  ŁÃX
i{ﬂ  {ﬂy  z{ﬂ

ZÆ
ﬃzz{
 
 »zﬂwy  {O½»ﬃ 1{Z3¾KÅy{Z{ﬂy{Z zŁf{Z?f  ﬂfy{ZZÉKytX
¾t{ﬂÃX{cJy{ﬂ

©y    {7ﬂ  {ﬂ
KŁÏ
{{»
,
¾{ZyŁ
ﬀBwZz  {5y¼  Â z{{Z

R{ﬂyhBw
zÍÆ3y{ﬂ{  {ﬂyŁxZ{ Â z7yKŁÍÉ y
iytf
5
y{{ZBw
yÏfy{  {BÅyÄ¼
KŁ  {X{.Ît¼\y¹O    Z{Rﬂ  {¾{ZJŁ  zŁ
f{ÆÍ{<Bwﬂz<9cyŁf
{c
{Z¾K Â {ﬂiK Â Ły«

X{  {.zŁz.yz  {i
5wtwyxc{c»    Xy
{7z<Ł¯{  {ﬂﬂyqÆ5y{
Ł{  {.ﬂ¾{Z¯{ﬂ
ﬂ{  {7<zwy  {7{ciyc{Zfﬂ{ÉXÊ
  {  ¼
z{ZPy
{»yZﬂ7   {y  
ﬃyy{iyz{  x{»ÑRÒKÆﬀ,"X{ﬂ Â z<
ﬂ{yzﬂÏ
{

ßBwﬂz<9{Zi¾KŁ

ﬂ{<y

{ZZ»{c"ÏfyhfZBﬂﬁcﬂ ﬂŁ{Zy{"y
Â
fxﬂ{



z<y{


{c5
Bwy{cﬃzŁ{cOyZ{ﬂff

{xZ
Â
{Z:¾KKtﬂÆ
ﬃ Ù
³c²
×
¶ 

²È·
zﬂwy

{c

{Zﬂ!ﬂz{ﬂf»Ê

" zw


{ZizÄ{c¼jwÅy

{c"¤zwy

{Ziy¼jﬂ¼
Â
z{c"tzﬂwy

{c» Ł{Zº

Ły{cﬂÉtzw


{Z53{ﬂK¾¼ {ﬂºŁ#"yz7yŁyZK{ﬂyB

{$,K¼
¯y¯{%"&ﬂ!ﬂz{ﬂf-ÊtyBÅyŁﬂ{Z"fÎ
¼jy¹OŁ

Ły¯'"yyÅy{ﬂz

{¾{ZJŁ¼

ÄÃ¤
Ł
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ®
<¤.,23!<9+h !"
¸ <¹-{ﬂOºyK¹Ow
<wy{Z{ﬀ{={ﬂ¾{ﬂB:ywﬂOyÅy{ﬂz<©¿ Â {yz
Ł{ÉPÎ
K¹MŁ X

z{  {ﬂz  
Bw
¯{"
XBÁ»¹Owy{Z{ÉÍKw
{z{.z{ÉÄ"  {ZÅyŁ{.ﬀy{¼
{ﬂ¾{f{ﬂ{ﬂ{ﬂz{ZOÎtﬀﬂfyŁ9  Zyf Â Owy{"y{Z{ﬂ
ﬂ{ Â y¯Ł¾Ky¯<{ Â ¼
ÊX{ﬂfZÆ.v:wy{yz{ﬂZ?
y§z<KÈ Â wy{Z{ºf   Â yÅy{ﬂz<ﬂRŁ¯yŁÊtﬂŁ©ÅX{ﬂ
{Êy
Â z)wy{
{ Â zŁ{ ß ﬂ{ﬂËZKŁ
ZÆv:wy{c{K{ﬂz{wy  ¯Ł{c{¹-{ﬂ?{ZÅywy{ «Â 
wy{<y
§z« Â {ZŁŁy.
ÅyŁ{Zz<ﬂÉ Åyyiwy{ﬂRŁhBº©Åy
i{ﬂf{ﬂ
«  {Z ¹OŁw
  ¾{cJŁ¾{¼  ÄÃ¤
Ł¾{»
ÅyŁ{Zz<ﬂÆ
v:wy{-  {Z»yX{  >=¦@?yÉf¦§¨Éf¦ﬃAÉK®y¦)Biw
  Ł{ﬃwy{  ŁÃXt¾{ﬃ{ZzS¹OŁw    zÄ{ 
yyBw=    t{y¹OŁ  {cBwyyÏfy{<¿ýO¡O{ﬂz<
9¾{ﬂJÁh  {Z¤¹OÄw=wy{"  ¼
¾{Z¾{<{ﬂzÆ »y¯Rwy{={ﬂzŁ
¯ß  t{  ŁC=Ł¦K¨@BjÉ?¹ﬃ{¹OŁ  {ﬂy{9wy{c{y
fBwy{c
EDGFHIJ2LK8NMO52=¿ ªRÁOz{wy  ﬂÆ:v:wy{ »ª(z{w
  5yX{  Łﬀwy{7ÅtK¾{i{ Â {Z{Z
{cO¹-{ﬂ{

K¾{  ÅX{"Å
Ł{  ﬂ¾{Z¯{ﬂfZÆ 5
{w
{ﬂ{ZﬂÉzŁ{  z{ﬂwy  Oz<§Ã¤{ﬂ Â zNwy{"z.¼


Pf.K{  ¹OÄwÓwy{9ŁŁÓ Â w
{={Zt  y¯ﬀŁy{c7Ł¯{ﬂÅyB{ﬂzﬀÆ
,yzyy¯.
{  y{Zﬃ Â wy{{cﬃz<-zÄZ=ÅX{  {Z¯y{  {ﬂz
{»wy{zÄ{  ¾KÄ¼
Åy{
Â
z wy{{ﬂzﬀÉ?Åyy7w
{Z{9{<yﬂŁRzŁ{

«Ê
yŁ{9{ﬂ{ﬂz{ﬂfyy§Łz<

Â
K¹-{Z

{ﬂ*= ¥yÉ¤¬®4BjÆ
¸
P= ®
¦)Bh«wÅy

Ëﬂ{

z{wy

yX{

w
KK¹5
Â
=¯yŁÊtﬂf
{


JŁÓ
Â
w
{9zy
ﬃﬂZÆ8QèŁw wy.ŁzﬀÉ?
Â
B
P{ﬂ^Ł¯Äwyz .Łf¼


{

É w
7Ł{c

"©wy{9Łß
Â
«{cÏfy{ﬂ
ﬂ{
Â
{ﬂ
ŁŁ7yÅy{ﬂz<ZÆ
¸
Ówy7ﬂf{ﬂZÉ wy{
wÅy

¾KÅy{"5{ZﬂK¾{ﬂ{

i<y
{ZŁtf¼\
{c{

Ïf
ÄÉtŁ»{"z{ﬂ{ﬂ9ÅX{ﬂy¯w
K

Â
y


ﬂŁy¯<

ﬂfyt:zŁ{

Ê
{ﬂ

Æ
¸
9wy:
t{Z-¹-{iytf{y
§z{
Â
z7yKŁ
Â
wy{

¾{Z¾{ﬂ¼

ŁÃ¤
¾{»yÅy{ﬂz
w
Kﬃ?

{Z{

¾{

h
Â
y

Â
wy{{OwfÅ


¾KÅyŁ{ÉhŁ



zÄ{

z{ﬂwy



Â
{ZﬃK

{ﬂ
KŁÍÆ3v:wy{z{wy

wy{Z{


{

hÅ
{

<wy{»½»ff

?3{ﬂK¾¼
 Ł{Zºè¿À½»ﬃ Á
Â
z.yÍÉ

ﬂ
{




ŁËﬂ{

ŁÓ{
Â
{Z{Z
{cR= A
Éh¦¦Éﬃ¦c¬Éﬃ¦Z­É3¨ﬃBjÆv:wy{
½»ﬃ Mz{wy

"


Ł¼\
z<hwÅy
ÈÂ
z7yKŁßw
ZÉ3
Â
{Z7K<ﬂ

{ﬂ
KŁÍÉ,{

t{Z
ÓR

ﬂ
Â
zy¯ßy¯{¼\Ê
{ﬂ

z{ﬂwy

Æ
¸
$w

Â
z w
¹ﬃ{©
yŁ$y¹OŁ

Ły¯
{ZBwy
Ïfy{«è

{Z<^ÅyŁËﬂ{©wy{

{{RBwy{Zz{ÉO

t{

 ~{ZZÆ:¥Æ¢v:wyK{ﬂ

f¹O
Â
z.y

{Z5y{ZÏfy{»

t{"{c


ÄŁ©
Â
wy{zyyK¼
Ł


z<ÍÉ3?wy{Z{:¹OÄwwy{Oy¹O

¼jÅ
{

y

Â
zŁy¯Bwy{ﬂz{:yX{

Ł8=æ¬¥4B\Æ
S
t{w
{yÅy{ﬂz ßw
{={ﬂ
Â
ﬂ{<¾§Å
Ł{<"¾{

É¹-{ﬂÓ{cK¾{Ziwy{9zŁ{


Jy{

Â
wy{<z{wy

ÅfRyyŁ
¯«z
Ł{{ZŁ{Zz{ﬂf¼jÅ¼j{ﬂ{ﬂz{ZX¼jyﬂ{Zy¯yﬂ{


{ÉÍ¹OwyBw

K¾

{Z5«y
§zﬀ
Â
wy{.

¾{cJ¾{ﬂ¼

ÄÃ¤
Ł¾{Î
w
»ÅXw«{Z
Â
¼j{ZÏfyŁÅyBK{



ﬂ
{ﬂ¾KKŁ¾{»K¾{ﬂﬃwy{"ﬂzyBKt ¯

Æ
v:wy{¹-º<O¯yŁËZ{


Â
K¹5ﬂÆ
¸
«~{ZZÆ¦i¹-{Łf


ﬂ{wy{"

¾{cJŁ¾{¼

ÄÃ¤
Ł¾{»z

{ZqÆ
¸
©~{cJZÆ
¬7¹-{»yK¾

{wy{½ﬃ  ¹ﬃ{cº
Â
z.y9
Â
wy{

¾{ZJŁ¾{¼

ŁÃX
¾{{cÏf
KŁ9

Ł
ﬂ{cX

Ł
¯Ê

Ä{5{ﬂ{ﬂz{ﬂf

{ËZŁwy{5K¹ﬃ{c¼\

{ﬂ3ﬂ{Æ3v:wy{5O

{ﬂ
KŁ

{

y{.¹Ow
BwEŁK¹5iy{7

{ﬂŁ¾{<=y

Â
zŁ
¯Ł
¯{¼\Ê
{ﬂ

 Ł{Zº
Â
z.yR

{ZŁÅX{

 ~{ZZÆ:®yÆ v:wy{Rt
 
Â
wy{RŁÃX
{Zz<KŁ
Â
wy=K{Z=z{wy

É
¹-{ﬂŁiÅ
ŁÄﬀtﬂÉX{7ﬂŁ{

iŁß~{ZZÆX|
ÉX¹Owy{ﬂ{.



ŁzŁ«©wy{
3{cxﬃyz.Åt{ZﬃPwyK¹O<"ÅX{i"+T{ﬂf:

ÄŁ<.ÅB"yz{ﬂﬂXBw
{ﬂz{5{ﬂKfy¯7
þþ âﬁUVﬃWXV#Y
|  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
 {{-z<z7
z yŁtyŁ{Æ?v:wyh{ZP  ŁÍÉ¹OwyBwZÅt{»Ï
Ä{5{Z¾{ﬂ{:Ł{ﬂz<3 Â wy{
Bw
{O Â wy{5z{Zw=ŁËZ{ÉfPK¾{Zﬂz{:Ł9~{ZJcÆf¥yÉ¹Owy{Z{»<y¹O  {Zz{ﬂfﬃ Â wy{i¾{ZJŁ¾{
Ît{Z7w
{9{ZŁ{Zz{Zf.ÅXy  R"yX{  ÆÈv:wyﬂÉ?Ó
ÍÉ?{ﬂ  «
{Z¾K¾{ 
zyy{y
 Â zŁy¯Ê

Ä{<{ﬂ{ﬂz{ﬂf"z{wy  Æ9ﬂ¾{Z¯{ﬂ
ﬂ{.
 Â wy{ÅyŁËﬂ{ 
½»ﬃ  Â z7yKŁÈiZ{  ß~{cJZÆ A
É ¹Owy{ﬂ{Ä»
K¾{  w
Kw
{  {ŁËcKÈ{ﬂ
KÊ
{cÊt¼j  {ﬂiZyBﬂz{cy{  ß  ﬂ{ﬂ{<ÑRÒ¼jyzﬀÆ Qß{Ł
BK{ŁE~{ZZÆ¨wy{
X¼jy{ZŁy¯y{  y{¹Ow
Bw©K¹5 Â {ZŁ{Zz{ﬂf¼jÅ¼j{ﬂ{ﬂz{Z5{ZﬂK¾{Z Â wy{"{ﬂ Â ﬂ{
Ît{ZZÆÌ Ł
ŁÉXwy{7yz{ﬂﬂt{Z Â z<
{" Â wy{.yX{  z{wy    {Zz
BK{  ŁÈwy{
ﬂ
ﬂŁ  Ł
¯<~{ZJcÆ?yÉ
¹Owy{ﬂ{iwy{7Bwy{Zz{5
yŁ{  <{Zy{c{ZfKŁ¾{ÅX{ﬂ
Bw
zº={c5yÅ
Ł{Zz
 Â   ¾{Z¼  z
K{  Î
K¹5ZÆ~z{t  y¯={ﬂz<º5 ©Â y{¹-º{7 y {Z{  
~{ZJcÆyÆ
 
%& LN94"&O+P!"
9JQß9*!" 2 !ﬀ&5>
 ﬁﬀﬃﬂ ﬁ!#"$&%(')ﬂ*+ﬁ!,.-0/12ﬁﬀﬃﬂ4365ﬁ/76%ﬂ
,{.8èÅX{=t{ZÍÉÅty

{

{:
Â9;:
É

Ł{ﬂ	<>=@?*8 ÅX{»wy{iyŁ{c{Z¹O{izw9Åty

<
Â
8iÉﬁA Åt{ZŁy¯wy{yyŁ5y¹-

yz< ¾{cJ-B<hÆIQèŁwﬀ{
Â
{Z{Z
{iÌ ¯
Æ ¦É¹ﬃ{{
CD
D
D
E
D
D
DF
<G>=IHKJMLM<ON#PQRJTS&UVAXWZYﬁ[\ <]X=@<_^`<Ga\
<b
c
=d<
cXe
<
b
\ <b
f
=d<
fge
<
b
\
<
c
=d<
]
cXh
<
G
c
\ <
f
=d<
]
fgh
<
G
f
\
¹Ow
{ﬂ{wy{yÅ
Łji

ﬂK{Zwy{½»ŁBw
Ł{ﬂ»
i
Â
w
{.ÅXy

ÉX¹OwyŁ{.wy{
Å
ﬂjk


ﬂ{c-wy{"{ﬂyz<
t:
Â
wy{Åty

Æ
l m
+
n
− o
−
p q
+
r s
+
t
−
u v w
x
Ì Ł¯y{¦zy ﬃzyBKŁ


zŁﬀ

tŁ
Â
Ł5Åty

Æ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¥
Qß{"
  {Z:wy{ Â ŁK¹OŁ
¯.z  {ﬂ,yÅy{ﬂz
CD
D
D
E
D
D
DF
 
Q*S=  8 \
 =
c
_<
c
\
	

2U A ^VG

 =
f
_<
f
\
¿¦cÁ
¹Ow
{ﬂ{
 
Q$S= ^ Q
	

$SjQ P*S?Pwy{»Ły{Zﬃ  ¾{cJy¼  ŁÃ¤
<t{ZhŁ G	)ﬀ4 6
ﬀﬁ /#)(.É
  PO.¯Ł¾{ﬂﬀ  ¾{Z¾{»Ê
{ﬂ  ¹OÄw


=dPUKA \ 
]

=


4N 

N
ﬀ
\ 
G

=


^ N 

N
ﬀ ﬁ
v:w
{ Â 

JŁﬂÈO.¯Ł¾{ﬂﬀyB{»{ﬂzﬀÉ
  wy{Åty    KB{

c
=ﬃ

G
c
 <
G
c
\

]
c
 <
]
c
\

f
= ﬃ

G
f
_<
G
f
\

]
f
_<
]
f
ﬁ
S
«wy{ŁyÎ
K¹¢tŁ«
Â
wy{5{Zyz<yRÅty

9wy{.3

¾{cJŁ¾{¼

ÄÃ¤
Ł¾{Î
gQ
	

 ^
P!$SﬃUﬁA =y{cﬂÅX{

É5¹Ow
Ł{È wy{RÎ
K¹ tŁè
Â
w
{R5{Zyz<y Åty

ywy{

ÄÃ¤
Ł¾{»Ît
	

2U AÓOy{ZÅt{

¿À{ﬂ{"Ì ¯
Æ ¦§ÁJÆ
v:wy{i
{Z¾K¾{
Â
zÇ
Â
w
{»Ł
{Z-

¾{Z¼

ŁÃX
X{ﬂBK
 

Q*S?{ﬂy{Z{ﬂfBP"Łz¼

ŁŁÊ
{

z

{Z
Â
5w
{.zy{cÅyŁ{.§¾Ł{Z¼~fº{c:{ZÏf

O5wy{.½»
Â
¼ ½»ÄÃ¤
Ł©B
X
z

{Z Ł©{ﬂzﬂ


J

{Z¾f{Łz.yK =æ¬¬ÉÍ¦V4BjÆ


{ﬂwy{ÈyzŁ^w
K P {ﬂ


\Éﬃ

w

	


P {ﬀ+T{ﬂfŁzw
Â


JŁ
ﬂÉ,wy{ﬂ
{ﬂ¾KKŁ¾{
Â
z)"ﬂzy{{ZŁÈ{ZÏfy¾§Ł{Zfwy{{ﬂzŁ¼jﬂ
{ﬂ¾KKŁ¾{
Â
z)
Â
wy{"

¾{Z¼

ŁÃXt9X{ﬂBKZÉRV
 
Q$S=
 #"$
Q$S= ^ Q
	

*S%ZPjU



ﬁ
¿q¬Á
v:w
{i{ﬂzŁ¼jﬂ
{ﬂ¾KK¾{
Â
zN{Zy{Z{ﬂf-.z
ŁŁÊ
{

z

{ﬂ
Â
-
ﬂzy{ZÅy{5Î
y

¼


zﬂ

ÅyŁ{Zz<:Ł9wy{
{c{Z
{
Â
¾KÅyŁ{i¾fŁ8=æ¬¦)BjÆ
'& ( 5!  %*) ﬂ ,+ 1 /5 .-ﬃ%ﬁ!/a, /1Oﬁﬀ.ﬂ ,/0aﬂ"Tﬁ! / ,213/6!546-6')!/a, 3ﬃ5ﬁ/a76% ﬂ
,{6798
9
:ÅX{ßX{ﬂßÅty

{

{ﬂ"¹OÄw ,ŁtBwyŁË<ﬂfy
ÅX


 ?:7:Æ<Ìy"9
¼

{ﬂ¯¾{Łf{ﬂ¯{Z<;ßÉ,{"Ñ>=(Q'7aSÅX{wy{<t
,;=¼\wß

{ﬂ"~ÅtŁ{Z¾«t{

{ﬂÊ
y{

K¾{Z?7 

{cÏfyŁ
t{

¹OŁwwy{yz0

{ﬂzyz
N N @$N N
=<A
"
=CBD.E
F GHF I
=
N N i
G
@*N N
:
J
A
"HKL
ÒNM
:
\ N @$N
=<A O
=PBD9E
F GHF Q
=
N N i
G
@$N N
:
J
A
"HKL
ÒNM
:
\
þþ âﬁUVﬃWXV#Y
A  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
¹Ow
{ﬂ{ﬃi
G
@?wy{  ŁÅ

  {Z¾KKŁ¾{5 Â   {Z ß Â  Â 

JŁ @<  N N UKN N
J
A
"
hwy{iyz

:
Q 7SJÆ QR{{ Â {Zﬃ8=Ł¦Ét¬­4B Â   {ﬂÊ
yŁ
O  yt{ZŁ{c- Â ~ÅX{ﬂ¾=
{ZZÆ QR{"{
I= @2LﬀÑ
Ò
Q 8	S N @(=@Y.M<
c
  ¹ﬃ{  {ﬂÊ
y{w
{ÅyŁy{Z Â z	
 
 Q\ @ S=
O
Q
	

O^ $S U


@ J \ @BL	\
¹Ow
{ﬂ{P¹-{-yz{hw
K
	
L Q 8	S  gL`Q Ò A MQ 8	SS
:
Æ3v:wy{1H  ﬃ$ F)(R !4FJ :#!"#(1K{ 
¹OŁwÓ¿¦cÁ-{Z   yÊ
  
J
LÇ
Bw9w

 Q
J
\N@+S ﬁﬀﬂ 
J
@
U Aﬃ 6= Q'T\ @ S
J
A O
^! Q
c
\ @ S ^"ﬀﬂ 
c
@ U Aﬃ  $#ﬂ @ 
G
f
 ﬀﬂ @!
]
f
 % @2La\
¿À®Á
¹Ow
{ﬂ{ 
c
LÑßÒQ 8	ShP Â y

Bww
 
c
=
c
2<
c
Łwy{{ﬂ
{O Â {ZZÉ >L
:
Q 8	SJÉ

c



f
ÅX{ﬂy¯©yyy{7B{<
ﬂ{Zi <
c


<
f


Q U \ U S
J
A O

{ﬂy{ciwy{&
:
yy{ZPy


ZÆ3v:wy{5yŁz<
yÅy{ﬂz ¿À®fÁ3w
ﬃyyÏfy{»y

{ﬂPwy{ﬂ

ÄŁw
hwy{Z{
{ﬂOXÄŁ¾{ﬂ
f' ^
Bw9wtK
	
J
(
:
O
^*)  +')
 A O-,
 
,
Y\
¹Ow
{ﬂ{
(
O
:wy{3Ł
Ziﬂ
fO

	
J
= /.10
243
O
	
QRJTS
,
YyÆ
5
')/Ð8  =!2?>@!7!7#E%&LN=4"&O+P!"
')JQß9*!"A/S23!ﬀ&5>
-{
Â
{f


y¯w
{½ﬃ 
Â
z.yÍÉ,¹ﬃ{y{Z{

z{
y
Ł
?yBKŁÍÆ Í{ﬂﬃ617ﬀÅt{
¯Ł¾{ﬂRy¯
È
Â
8 y¯{Z8^É,¹OŁwÓ{Z N 8 NôÉÅty

 ?98T

¹:

y
Ä

zt¾{Z
A;:=<S ?>8 Æ Qß{

{Zy{»Å?@< wy{

z{{ﬂ-
Â
8 

ÅBA< wy{

z{{Zﬃ
Â
wy{¯{cﬃÅ


ŁÅX{

8^Æ Qß{»yz{5wy{Z
{
Â
w<w
K+6
7
ﬃ{Z¯y=¦Z®ﬁB\É\Æ {Æw
Kﬃwy{Z{
{ﬂOXÄŁ¾{ﬂ
f!C

{Zt{Z

{Z»
Â
?«
Bw9wtK
?
<
A <ED
C %F8 L617
ﬁ
¿ý|fÁ
¸
5:zz{

{Bw
{ZBº<w
KOwy{y{ﬂ¾Ł
-Ł
{ZÏf
ŁŁzy{Z57w
K
?
:
<
N 8 N;DG
C
:
H
%F8 LI617
ﬁ
¿q¥Á
,{;J$7

{ﬂ
{Pwy{-{ﬂ,
Â
{

¯{cÍﬃ617»
iÂ
,{ZBw{

¯{K2LJ17ÉK{	N K*N{Zy{c{ZfÍwy{ﬃ{

¯{h{ﬂy¯wÍÆ
ª«{ﬂK¾{ZZÉK{
?98L
NM
= ?>8
e
8iÉ)?>8
c
= ?>8
e
<
c
É)?98
f
ﬀ
=@?98
e
<
]
f


?>8
f
#
=@?>8
e
<
G
f
É
w

Â
O{cBwO8 L6
7
É?>8 =@?>8
L
NM
h
?>8
c
h
?>8
f
ﬀ
h
?98
f
#
Æ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¨
h{Z{  y¯ Łè    ½»ﬂfy
9 {ﬂºf Â z7yKŁ
E= ®B\É:¹-{©Łf  
ﬂ{ﬀwy{
zŁ{  ¾KÅy{ d=
	

<ﬂ{  ¹OÄw7wy{  ÄÃ¤
Ł¾{-Î
7  ¹-{ Â z<Łf{Z¯BK{PÅ

ÅXw1{ZÏf

Ł ¿¦cÁÉOf{ﬂ  y¯Ówy{ Â ŁK¹OŁ
¯Óy{ﬂ¼\{ZŁ{Zz{Zf9½fŁy
<3{K¾f¼ {ﬂºf
¿q½- Á:¹ﬃ{cº Â z.yK9 Â wy{z  {ZÍ  ¾{ZJŁ¼  ÄÃ¤
Ł9
ÅyŁ{Zz_y
Êt  Q\ j\KQ \SS:
Bw9w
 Â 5 8 L6 7 
9Â 5Q;\H@ SJÉy¹-{w
§¾{
CD
D
D
D
D
D
D
D
D
D
E
D
D
D
D
D
D
D
D
D
DF

<
	
G Ò
 gU zJ  
<
  	 zJ ^ 
:=<
 : <
 UKA;:=<  >= 
:=<
 
c
`U A;:=< %;\

<
Q  ^ P!$SU


@O J ^ 
:=<
Q_^XP2U A;:=< S @ M^ 
:=<
?@   
:=<
ﬂ
ﬀ
PBUKA :=<>@ 
=
<
 @ J ^ 
:=< 
P 
c
UKA : < @    
:=<
ﬂ
#
*
G
f
@   
:=<
ﬂ
ﬀ
*
]
f
@ % @ \
¿.AÁ
¹Ow
{ﬂ{ .wy{
:
¼\y{cJŁÓK¾{ﬂ.w
{ﬂ

Â
y

ZÉ 

@Ó{9zw
Â
y





{i{cBw{ﬂ{ﬂz{ﬂf 8 L6
7


 N
<
= Q
	!

$SKN
<
\ O= N
: <
\ M=  U A
N
:=<
%>8 L617
ﬁ
v¹ﬃ

ÄÃ¤{ﬂ{ﬂfPº

?
Â
¾KÅy{Z?{:y{Z{ﬂfhwy{»½ﬃ  y{¼j{ﬂ{ﬂz{ﬂf
Â
z.y©¿.AfÁ ywy{
f{Z
ﬀ

fŁy
¾KÅy{Z#©

  w
K5{ﬂ
{ci¿ý¹-{Zº{ﬂt{§Áhwy{
Ä¾{


wy{={ZÏfyŁÅyŁyz {ﬂKt"Kwy{{ﬂŁ"
Â
{ZBwE{ﬂ{ﬂz{ﬂfZÉ?

wy{ÅX


È¾KÅy{Z
^

wtK7{ﬂy{Z{ﬂf¿ýÓ¹-{ZºR{Z
{§Áiw
{<Bﬂ{
Â
wy{f{Z
h¾KÅy{Zßwy{{ﬂ{ﬂz{Z
ÅX


ÆRÌyz7
è¿.AfÁ7
Â
 {ﬂK¾f¼  Ł{ZºÈX{9Ł
ﬂ{wy{
Â
ytJt:
{c
Â
.wy{
w
t{5

{Z
Â
ytJtP{

ŁÃX{Z{ZcÆ QR{O{
Â
{Z? = AﬁB¤

=¦c¬ﬃB
Â
Py{Z{ﬂf
Â
w
{½- 
z{ﬂwy



Ł5ﬂ¾{Z¯{ﬂ
ﬂ{»

ÅyŁŁ9tﬃwy{"Z{»
Â3
ÄÃ¤
Ł
ÅyŁ{Zz<ﬂÆ
¸
R¾f{ﬂ¹ 
Â
wy{7ÊtyÄ{.{ZŁ{Zz{ﬂfyy§Łz<KŁ©
Â
¿.AÁÉ ¹ﬃ{.Łf


ﬂ{z{.yBK
Â
iwy{
Xyz
{Z=

wy{«y{cJ t{ZBZÆ Ì
=Ó¯Ł¾{ﬂ yyy{ﬂ¯fKŁ¾{f{Z¯{ﬂﬂﬁ¤ÉO¹ﬃ{

{ﬂy{5Åﬃ! Q 8 S wy{
ﬂ{O
Â

Xyz?
Â 
{Z¯{ﬂ{
D
ﬁ&8 É

Å#"$ Q ?>8 Sw
{»
ﬂ{

Â

Â
ytJt

{ﬂÊ
y{

K¾{ﬂ5wy{.Åty

_?>8@
Â
8@¹Ow
{"{cJŁ
:=ﬀ

{ K_L`?>8
{tŁyzh
Â,
{ﬂ¯{Z{
D
ﬁ¤Æ?Ìyy

ﬃ%"& QR?>8 SPﬂÅt{

ﬂfy
ﬃKﬃwy{i¾{Zﬂ{Zh
Â
?>8^Æ3ª«{ﬂK¾{ZZÉ

{ZyŁy¯Å'Rwy{XŁﬀ¾{cJ:Ł
9;:
Éy¹-{i{
9(
 Q 8 S= Q)ﬃ! Q 8 SS
:*
'ﬃ+ ﬁQ 8 S %>8 L6
7
\ ¿\¨Á
ÅX{w
{¡5§¾¼jv:wyz<7¿q¡3v5ÁiÊ
yŁ{<{ZŁ{Zz{Zf7
{
ÂO
{ﬂ¯{Z{#ﬁ =æ¬¨@BjÆ
¸
ßwy{Z{ﬁ = Y
ÉÍ¹ﬃ{

{Ê
y{
9(
J
Q 617+S#8 Ñ Qj\ 8	S,w
{5
{:
Â
¡3v^Xyz
Â
K¹ﬃ{c

{Z¯{ﬂ{-w
§¾Ł
¯iﬂfy


z»ﬂzty{ﬂf9<{ZBw1{ﬂ
»{

¯{«
Â
J17
Æ Ì 
ŁÉ5¹-{

{Zy{ÈÅ,ﬃ
!-
Ò
Q 8 Swy{
ﬃ
Ëﬂ{ﬂŁ¼j¡§¾f5t{7
Â
Ły{citŁyzK¾{ﬂ5wy{{ﬂ{ﬂz{ﬂf 8 =¦c¥ﬃB?

Åf%ﬃ
+-
Ò
Q 617zS5wy{

{i
Â
T<y{
Â


JŁ
-w
5{iﬂfy
:ﬃwy{z

Xf:
Â
{ZBw={

¯{
Â
J17

¹Ow
{
{ZJ9ﬀ{ZBw={ZŁ{Zz{Zf 8 ÅX{ﬂ
¯-.ﬃ
+-
Ò
Q 8 SJÆ
þþ âﬁUVﬃWXV#Y
?  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
Qß{  {Ê
y{9w
{9y{cJŁ X{ﬂBK  < Â z 
:
Q 8 S"f ﬃ
J
Q 8`S7
BwÓw
KcÉ Â 2@ L

:
Q 8 SJÉ¹-{w
§¾{

<
Q  < @^ @ S
J
 J4=dY %
J
L%ﬃ
J
Q 8`S \ %F8 L617
ﬁ
¿.?Á
v:w
{5X{ﬂBK ;<SK{Z?"ﬂ Â y
¹OŁw=ÄBhz{Z<Łf{Z¯By¾KŁy{»K¾{Z 8 Æ?Ìyz wy{
t{Z ;<É Â 5Ł:@OL
:
Q 8	SÉ
¹-{t
:wy{¯ŁÅ
¤X{ﬂBK  7 
  7@*N < =	  < @ %>8 L617
ﬁ
v:w
{ﬂÍÉt¹ﬃ{  {Ê
y{"wy{.y{ZX{ﬂBK

-
< 
Ñ QS 9(
J
Q 8`SOK Â fy¯wy{7wy¯¼

Ł<{Z

:=<



-
<
 ^ ;UVA;:=<
J
 >=@Y %
J
L "
J
QR?>8 S \ %F8 L6 7
ﬁ
¿RÁ
v:w
{©X{ﬂBK

-
<
K{cE¾{Z Â 

JŁè¹OÄwŁ<Î
{Z.wy{«ÅX
  g?>8 Æ
Ì
z(wy{ﬀt{Zﬀ

-
<
É
Â
  L¢Ñ Q' ﬁ 8	SJÉP¹-{©
tJwy{ﬀ¯Åt:X{ﬂBK

-
7

ÑgQﬁ 8	S
9(
Q 6
7
S:


-
7
.N <I=	

-
<
 %>8 L6
7
ﬁ
Ì 
É3¯¾{ZE
Â
y
JŁ  L1Ñ Q ﬁ 8	S7tBwEw
   = YyÉ3¹-{

{Êty{ﬂ =ﬃ

-
7
 ¹OŁw
 

-
<
 =IY
Â
{cBw	8 L6
7
Æ»Ì
y
 ﬂè=yŁ{c{Z¹O{7
fi¾{Z5K¾{Z 6
7
É¤¹OŁwÈ
ﬂfytﬃ
zÍzX
{ﬂf5-{ZBw={ﬂ
 {

¯{
Â
J
7
Æ
v:wy{ÊtyÄ{{ﬂ{ﬂz{ﬂf

{ËZ9
Â
¿.AfÁ-
y¯w
{ŁK¹-{Z¼j

{ﬂ:½»ﬃ  z{ﬂwy

{c

Ky
Êt

Q
7
\  
7
\VQ
7
\ 
7
SS;L Q"!
7

$#
7

`Q&%
7

'
7
SS:
Bw9w

Â
5Ł 8 L6
7
¹-{w
§¾{
CD
D
D
D
D
D
D
D
D
D
E
D
D
D
D
D
D
D
D
D
D
F

<
	
G Ò
 7jU 7  J  
<
>7   $7& J ^ 
:=<
 :=<

@7 7UKA
: <
>= 
:=<
 
c
$7jUVA
:=<
  %$7(L(ﬃ7Q 8 S \

<
Q 7^
ﬂ
P!>7)SU


@47&zJ ^ 
:=< 
Q 7 ^
ﬂ
P97 UKA
:=<
S @47& M^ 
:=<
 7 @47&   
:=<
ﬂ
ﬀ
ﬂ
P97 UKA
:=<
@47 
=

<
@
7
 J ^

:=<

ﬂ
P 
c
UVA;:=< @
7
  

:=<
ﬂ
#
*
G
f
@
7
  

:=<
ﬂ
ﬀ
*
]
f
@
7
 % @
7
L
7
Q 8 S
ﬁ
¿¦Z­Á
v:wy{

{{iﬂ¤Í
{cO{

{ﬂÊ
y{


! 7 Q 8`S= ﬃ
J
Q 8 S \ #+7 = Q)ﬃ
J
Q 8 S#S
:
%>8 L617ﬁ\
% 7 QR?>8`S=*)
J
A
<
Q)ﬃ
!-
Ò
Q 8 S#S \ ' 7QR?>8 S="
J
QR?>8 S %>8 L617ﬁ\
¿¦¦cÁ
¹Ow
{ﬂ{+)
J
A
<

Ñ
Ò
Q 8`S(Ñ
ÒNM
:
QR?>8 S--w
{Ły{Z5Ły
-X{ﬂBK:¹OwyBwK{c-¹OÄwﬀ
Â


JŁ

{Ê
y{

8 ŁOB{ ?>8 Æ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 
v:wy{  {{iﬂ¤{Z
ﬂ{Z:{  {Ê

{  
( 7 Q 8`S=
9(
J
Q 8`S \  7 Q 8`S= ﬃ
Ò
Q 8 S %>8 L6 7
ﬁ
¿¦c¬Á
v:wy{i¯ÅttÊ
yŁ{{ﬂ{ﬂz{ﬂfOt{cP Â w
{i½»ﬃ  z{ﬂwy   Â K¹ﬃ{c  {ﬂ¯{Z{»{it
{  
! 7 = H  7 N < L$! 7 Q 8`Sﬁ%>8 L6 7 [)\ # 7 =IH   7 N < L$# 7 Q 8`Sﬁ%>8 L6 7 [)\
% 7 = H 97 L )
J
A

Q)ﬃ
!-
Ò
Q 617+SS N@7(= *
c
K:w
{z  XfO Â <
c
[)\ ' 7 = H  7 N < L ' 7 QR?>8 S%>8 LI617[z\
( 7 = H 7 N < L ( 7 Q 8 S%>8 LI6 7 [z\  7 = H @ 7 N < L 7 Q 8`Sﬁ%>8 L6 7 [)\
¹Ow
{ﬂ{)
J
A
 

<
3

ÑRÒ Q 8`Sﬁ

<
3

ÑRÒNM
:
QR?>8 S»w
{<Ły{Z"Ły
iX{ﬂBK¹OwyBw
K{Z3¹OŁw=
Ł{c{ﬂ¹O{zw Â y
  {ﬂÊ
y{   617 ÄB?Bﬂ{5&J17"Ł=
Bw¹:§"w
K
wy:Bﬂ{»5ff

:KOwy{z  tŁf5 Â {ZBw9f{ﬂ
 {  ¯{Æ
 
%&)*,F"&ﬃ	ﬀ&O923!ﬀ&5> "**,!<+-&O B% %9&')/Ð8 #K!2,
>@!7
¸
Ewy7{ZJŁÍÉ ¹ﬃ{

{cﬂÅX{<wy{9BKﬂ

{Z
Kßy{

y{Z{

y7 ß{ZŁ{Zz{ﬂf¼
Åf¼j{ﬂ{ﬂz{ﬂf<Å
ﬂÉﬃ¹OwyBw K¹5
Â
wy{©{ZŁzŁtK 
Â
w
{©Łf{ZtO¾KÅy{Z 
<
7
É  
<
7


7
Â
wy{ÅXy

¾§Å
Ł{
:=<
7
Â
zÇwy{i½»ﬃ 
Â
z7yKŁÈ¿¦c­ÁPŁ
Â
§¾ﬃ
Â
wy{iÅty


¾KÅy{
7
Æ?ﬃz<K{ﬂh
Â¤Â
JcÉ
Â
z wy{

{ÊtyÄŁ<
Â
wy{it{ %
7
Éf
{5ﬂ<
{5w
hwy{
¯y¯{z.yÄŁ
Ł{ﬂ
7
{ﬂy{Z{ﬂfBOw
{7{"©wy{{

¯{Z»
Â
wy{.y¯yKŁ©
Â
=y
ﬂ¼
Â
zy¯Ê
yŁ{.{ﬂ{ﬂz{ﬂfÅtZÆ
?yŁÄŁ
¯<wy
Â
{cKy{É
¹-{"¹OŁ{ﬂ

yÈ¹OÄw«8JJ5ﬁﬃ/#ﬁ)( 
	)!,6 !,2 	5G(RiRwy{<{.y
ºf
K¹O 
7
É ¹Ow
Bwßz<º{c5wy{
Â
z7yKŁRﬂzyBKtŁ
ﬂ¾{Zy{ﬂf:¿q{Z{ = ¬ﬃB


=Ł¦Z|ﬁB
Â
h

ﬂ
..wy{:y{

y{ct{Z
Â
z :

{ﬂ
KŁ
9wÅy

ŁËZ{

zŁ{

z{wy


Â
O{ZŁyÅy{ﬂz<BÁJÆ
Ì
7{c{<
Â
y{Z{ﬂfÍÉ ¹-{yz{<w
K(?98
e
<4=É3qÆ {Æw
K.wy{{ZŁ{Zz{ﬂf7"Ówy{
f{Z5
Â
wy{

z<Ł 8iÉX¹OŁwR=Ł¯w
Â
¹-

{{ﬂ
Ł©
Â
wy{.{ZŁzŁtK©
{

y{
wy{Z{O¹Owy{ﬂ{wy{5ÅX




ÄŁ
?È¿¦§Á?{5Zyf{
.Â
ZÆ3ª©{ﬂK¾{ﬂcÉK¹ﬃ{Ł

ZK{
Â
z yK¹ ÍÉ:¹OŁw ÓŁ¯wf=Åy
{©
Â
yBKŁÍÉ:¹OÄw wy{Èz7ÅX&
7
wy{«{ZŁ{Zz{ﬂf=Ł{ﬂ
Â

Â
ﬃ
+-
Ò
Q 8 S.¿À


y©ŁiBﬂ{7`?>8RÁÆ
¸
f{Z¯BKy¯9ÅfÈ
»Ł ¿¦§Á
Ò
w
{ÅX


ﬀ{ZzﬀÉ
wy{ﬂﬀ¯Ł¾{Z

<
Q
	
G Ò
 
7
^



7
S&U 
7
zJ 

<
Q
7
^ 
7
S  
7
zJd=@Y %
7
L(
7
Q 8`S
ﬁ
¿¦Z®Á
v ºy¯.Ê

7
L`Q ﬃ
J
Q 8 SS
:
ŁÓ¿¦Z®ÁJÉyŁ{Z


 
<
7
=
ﬂ
	
<



<
7
%F8 LI617\ ¿¦ﬂ|fÁ
¹Ow
{ﬂ{
ﬂ
	
<
=

<
	
G Ò
Q J$S' JﬁN 8ZN 
G Ò
¿¦c¥Á
þþ âﬁUVﬃWXV#Y
¦c­  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
-w
{*G ﬁ)( ﬁ .R ﬁﬀﬁ#  5 Â wy{  ÄÃ¤
Łﬀﬂ{#T{ﬂf
	
K¾{Z'8 Æ
v ºy¯©w
{ﬂ $7`= QRJ\ ﬁS

1¿¦c®ÁJÉ?  {ﬂyﬂŁy¯ﬀwy{ Â 

JŁ@Q
	
<
S
GÍÒ
<
¹OŁw Ł§¾{Z¯{
Q ﬂ
	
<
S
G Ò
ÉyŁ{Z  

<
7
= 
<
 7 zJﬁN 8ZN =	 ;<& 7 =


E
L
Q
Ò
 L %>8 L6 7 \ ¿¦@AÁ
¹Ow
{ﬂ{ @LO{"w
{.y  3¾§Ł
{Zi Â 97ﬀKiw
{.z  tŁfB Â {cBw«{  ¯{ Â 8^Æ"5{.w
¿¦ﬂ|fÁ
  ¿¦@AfÁﬃŁzy

<
F7B J4= 
<
@7  J %>8 LI617
ﬁ
¿¦§¨Á
,{È
«yK¹ ﬂ
  {ﬂ©{ZÏf
Ç¿¦c­Á
:
  º{@47 L ﬃ
+-
Ò
Q 617zSÆ ~yzzy¯ ¿¦Z­Á
:
K¾{Z
wy{{ZŁ{Zz{Zf" Â wy{<
¯yKŁÍÉ  
Ły¯«wy{ Â J"w
K  7 7ﬂ
"E{ZBwÓ{
 ¯{< Â
J 7 ÉXz<KﬂŁ{ﬂŁz
K{ZwyK{Z»¾KÅy{"¹Owy{Z«{ZBw©{ﬂ{ﬂz{ﬂf»ÅX

 ©ÅyŁ

:=<
 7 @ 7  .»{Zz7Åy{
 ¯{ﬂwy{ZK¾{ﬂ5wy{"f{Z
,{  ¯{cﬂÆ5v:wy{ZÍÉ¤yÅtÄy¯E¿¦ﬂ|ÁO 
¿¦@AfÁf ¿¦Z­Á
:
É ŁtXBKy¯9wy{<ÅX


Èﬂ

Łt"


Ł
¯^¿¦K¨ÁJÉŁ{Z

wy{

{{

ÅyŁ{Zz_y
Êt


7
L	
7
A 

tBw=w
K
E
<
3




<
Q
ﬂ
	

97 ^
ﬂ
P 97+SU


@47&zJ ^ 
:=<

	
: <
ﬂ
ﬀ
ﬂ
P@7U A
:=<
@47& 
=
E
<
3



<
<@47&zJ  
: <
ﬂ
#
*
G
f
@47&   
: <
ﬂ
ﬀ
*
]
f
@47 

% @47 L@7
A
J
\
¹Ow
{ﬂ{É
Â
5¯Ł¾{ﬂ
Â
y
JŁ L
:
QR<
c
SJÉy¹-{w
§¾{

{Êty{


7
A 
=IH @
7
L%ﬃ
+-
Ò
Q 6
7
S N @
7
=  Owy{z

tŁfBO
Â
wy{{

¯{c:
Â
<
c
[
ﬁ
Ì 
É 
y¯ﬀwy{
Â
"wtK(P«

Ł¾{ﬂ¯{ﬂt{¼
Â
{ﬂ{ÉÓ{ﬂ¯ßÅfR
"
Â
wy{9¾{ZJŁ¾{
{ﬂz ^

<
ﬂ
P 
7
U


@
7
zJ©Łwy{y{Z¾Ł
:{ZÏf
=¯Ł¾{Z-wy{
Â
ŁK¹Oy¯<y¯Ł{ Ê
{Z
Â
z
Â
wy{
½»ﬃ  z{w


¿¦Z­Á y
Êt


7
L	
7
A 

tBw=w
K
E
<
3




<
Q
ﬂ
	

97 U


@47<
ﬂ
PjU


97 @47)S+ J ^ 
:=<
ﬂ
#
ﬂ
P	@7jUVA
:=<
@47& 
=
E
<
3



<
<@47& J  
:=<
ﬂ
#
*
G
f
@47   
:=<
ﬂ
ﬀ
*
]
f
@47&  % @47BL97
A
J
ﬁ
¿¦@?Á
 G  ﬁ!"#$8F;:!,( ¿¦@?fÁL5 ﬁ :5> #F 52  ﬁ	R GLJJ5ﬁﬃ/#ﬁ)(    >!,(R  F6
FM (  ﬁ.ﬁE / G1 ;2ﬀ45-.6X2ﬁ 7	5.E:5+J2; ﬁ6 ﬀ4 !  FJ :#!"#()¿¦cÁ3<{ZzŁ¼ t{Z¾KKŁ¾{
Â
z
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¦¦
 J2¹OŁwRw
zy7§¾{ﬂB¯y¯< Â wy{  ŁÃXtß{#T{ﬂf
	
"{7w
ZÉ¤wy{Ł 97= Â
¿¦@?fÁ  ÄÃ¤{ﬂB Â z wy{5
f

7
 Â wy{5    y
ﬂ Â zy¯y
§z. Â yÅy{ﬂz
¿¦cÁﬃﬀ{ﬂzŁ¼jﬂ
{ﬂ¾KKŁ¾{ Â zﬀÉ¹OwyBw9¹-
  Ł Â J5{Z  y
Êt  
f

7
L97
A 
 
Bw=w
K
E
<
3



<
Q
	


f

7
U


@47<
ﬂ
P U



f

7
@47)S+zJ ^ 
:=<
ﬂ
#
ﬂ
P
f

7
UVA :=< @47&  
= E
<
3
 


<
<@47& J  
:=<
ﬂ
#
*
G
f
@47   
:=<
ﬂ
ﬀ
*
]
f
@47&  % @47BL97
A
J
\
¿¦KÁ
¹Ow
{ﬂ{
	
<
=
<
	
Q J$S+ JﬁN 8ZN
 w
{-t
 ¿ýy{Éy w
{Ow
zyZÁ§¾{Z¯{h Â
	
B8 Æ ¸ h ¹-{ﬂºyK¹O"w
K?.wy{:y{Z{ﬂ
ﬂ{

Â

¯wÓ¿ýy¯¾KŁ
¯fÁ:{T<ﬂŁ{ZfZÉwy{7
{
Â
w
zy§¾{Z¯y¯7yK¾

{ZOyt{Z
ﬂﬂy

ÅyŁŁw
ÈB



§¾{ﬂB¯Ł
¯ﬀ¿q{Z{>= |ﬁB
Â
wy{9¦Z½Çﬂ{Ét

= 
É¤¬®É ¦c¬ﬃB
Â

yyZKŁ
-Ł«¬½ÁJÆ
 

%& ﬀ"ﬂD')/Ð8 9*+P23&-&@#K!2?>@ﬂ!"
¸
wy»{cJŁ¹-{{yﬂÄŁﬀ

J:w
{Ê
yŁ{"{ZŁ{Zz{ﬂf5{ZÏf

-w
K»{
Â
z0wy{
¼
ﬂ
Â
zy¯9½»ﬃ 
Â
z7yKŁ^¿¦ﬃ?Á»


ŁËﬂ{7wy{yX{ﬂ{Z»
Â
wy{ÄÃ¤y{cz<KŁA
Â
wy{"ﬂ{

Ły{c5Ł¯{ﬂÅyB{ﬂz
`=
\ ¿\¬­Á
¹Ow
{ﬂ{Ó

E{Owy{¾{ZJBh
Â
y

tyyºyK¹O
ﬃ

wy{¯wf¼jw




{É{Zt{cJŁ¾{ﬂÆ3Ìy
{c{7
Â
y{Z{ﬂfÍÉ¤¹-{ﬂ


{ﬂiw
{X{Z?Z{ < =0<
c
¿ý\Æ {ÆÉÍy
wyz¯{ﬂy{Z
»½Bwy{
ÅX


=ﬂ

Łt:ŁE¿¦§ÁÁJÆ
,{


{ﬂy{Å	
©w
{9yz.Åt{Z7
Â

¯{Z" 617R

Å
©wy{f
z7ÅX{ﬂ
Â
{

¯{Z
 J17yÉ¹OÄwf{Z
?{

¯{Z"

RÅty

«{

¯{cﬂÆﬃ{ZX

y¯ŁÉ ¹ﬃ{

{Zy{Åf
ﬂ

LÉ

=

\
ﬁ ﬁ ﬁ
\É
wy{¯ŁÅ
 Å

Â
ytJ©
Â
wy{"
ﬂ{ﬃ@7
Æﬃv:wy{
Â


JŁ
ﬂ

Lhw
OŁy
t5
wy{¹-y¯{Z'8
Ò
É@8
:
w
»w
{iwy{7ﬂzzﬀ{

¯{K L¿q{Z{"Ì¯
Æ¤¬
Â
Owy{"ytÁÉt

KÊ
{cPwy{
Â
K¹OŁy¯yX{ﬂ

ﬁﬀ
ﬂ

L
 >=ﬃﬂ
L 
N K
L
N \  =

\ﬁ!z\ ﬁ*\" \N;
ﬁ
¿\¬¦cÁ
Qß{Ł{ﬂ5wy{ﬂt{
Â
w 7
L
= 8
Ò&h
8
:

{ﬂy{w
{"y
tO
Â
ﬂ

L
É


¹OŁ{

7
=$#&%('
E
)
Q
Ò

)
ﬂ

)
\
þþ âﬁUVﬃWXV#Y
¦§¬  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
  



	

 




 

 

Ì¯
{"¬ y?: Â y
JŁ ﬂ

L Â  97©¿ý{ Â JÁO  yKŁß¿À¯wfJÁJÆ
¹Ow
{ﬂ{ 
)
wy{y  h¾Ky{< Â  7 K"wy{z
 tŁf" Â {  ¯{ K
)
É ¹OŁw 
)
=  
c
N ﬁﬀ Â 7
K
)
L <
c
Æ Ìy{cBw {ZŁ{Zz{ﬂfB8 L97 L Éﬃ¹ﬃ{yz{ﬀÈﬂyf{ZﬂŁBº¹O{{ﬂfBK^K¾{ﬂ(?>8
 E {ﬂ
{<Å P
)
wy{<¾Ky{ Â PÈKw
{z  Xf" Â {  ¯{ K
)
L ?>8 Æ9v:wy{ﬂÍÉ ¹-{{ﬂﬃﬂ
:=<
)
=
ﬂ
P
<
)
UVA
)
A
: <BN K
)
N)=IP
)
U A
)
A
:=<BN K
)
NÅX{wy{7¾{Z¾{Î
yﬀﬃ{

¯{ K
)
L ?>8(¹OÄw«¹:


yÄ5
z ¾{cJ	A
)
A
:=<Éy
Bww
K
E
ﬁﬀ
3
:=<
ﬂ
:=<
)
=@Y
ﬁ
¿\¬¬Á
v ºy¯yK¹.@47M=
ﬂ

L:Ł ¿¦ﬃ?Ái


Ł
¯=wy{¹ﬃ¼

z{ﬂ

 z

Xy{.©zyy{wy{
¯wf¼jw




{RﬂfÅy

" 
 @47 zJ,É»¹ﬃ{RÅBèw
{
Â
ŁK¹OŁ
¯ÓÊ
yŁ{R{ﬂ{ﬂz{ﬂfﬀ{ZÏf
KŁ
K{

¹OŁwﬀ{cBw{

¯{ K L&LJ$L
E

Q
L
A  A
 
A  A =
8 L   = NL\

=

\
ﬁ ﬁ ﬁ
\ 
ﬁ
¿\¬®Á
v:w
{ŁÃ¤y{ZOz<KŁ9{T<ﬂŁ{Zf'8
L 
É  =

\ !z\ ﬁ$\&" \ ;ßÉy{i¯¾{ﬂÅ
8 L  = 8!#" $
L 
 8&%'!)(
L 
\  =

\ﬁ!z\ ﬁ$\"\ ;`\ ¿\¬K|fÁ
¹Ow
{ﬂ{
8
!)" $
L 
=
CD
D
D
E
D
D
D
F
ﬂ
	
<
K
L
U=K

N 8ZN

Â
+*=

\

ﬂ
	
<-,
N 8
Ò
N

ﬂ
	
</.
N 8
:
N

K
L
U K
L

Â
 =

\
8
%'!)(
L 
=
C
D
E
D
F


ﬂ
:=<


Â
+*=

\
Y 
Â
 =

\
¿\¬¥Á
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¦c®
{wy{={ﬂ
{<ÅyŁ
  
{<ﬀwy{  ŁÃXt¾{=  f¾{Z¾{Î
{Z7{ZBwR{  ¯{
K É =

\ﬁ!z\ ﬁ$\"\ ;ßÆ5{w
ﬃwy{

¼\wK¹ Â Twti¿À"
Á3Ê
¾{»yyËZ{ﬂ"z<KŁ<{ﬂfŁ{cﬂÆ
v:w
{

¼\w©zty{ﬂfO Â wy{Ł¯wf¼jw
    { ^O¯¾{Z=Å
 L= 



<-,
N 8
Ò
N  
< .
N 8
:
N

\

=

\
ﬁ ﬁ ﬁ
\ )\ ¿\¬AÁ
¹Ow
{ﬂ{ 
< ,
É 
< .
{.wy{¾Ky{Zi Â wy{<yB{ Â y
ÓKiwy{<ﬂ{ﬂf  » Â 8
Ò
É 8
:
Æ.Ìyz
¿\¬K|Á\¼B¿\¬¥ÁJÉy  ty¯«¿q¬¬ÁÉÄ5Ozz{  {Bw
{ZBº<w
KVy
¿ý¦cÁ
ﬂ
P L 9(
J
Q 617)SzyŁ{Zw
 ﬂ
:=< ,
L
 ﬂ
: < .
L
= YyÉO¹OwyBw {y
¹Ow^y  ŁÃ¤
¾{
ÅyŁ "y{Z{ﬂf.Ówy{  ¯
Pz<KŁE{ﬂf-8L/LÉ?yyŁº{wy{9Z{ Â wy{=Ãt¼
 ¯
¤z<KŁ{ﬂz 8 L É +*=

"
¿ý-¬Á9¹Owy{ﬂM?:7FL
e
< = 
E

Q
L
A NA
 
A  A =
8&!)" $
L 
= E

Q
L
A NA
 
A  A =
8&%'!)(
L 
=dYﬁ\ ¿\¬¨Á
w
ZÉPÅXw^wy{ J

ŁÃX
¾{©



¾{Z¾{9Î
{Z ?:7
L
{Ëﬂ{ZR¹Owy{ﬂ 
7


Bf5

 

¾{Z¯{ﬂ
ﬂ{¼
Â
{Z{ "
¿ýﬃ®Á9¹Owy{ﬂ K

L ?:7
L
tBw«wtKK

L <PÉ  *=

É wy{ZÈwy{<ﬂ{

y

3yyºyK¹O 


{ﬂŁz
K{
9Â
zNwy{"{Zz0Å={Ł
¯ 

=  
c
N 
ﬀ
Æ
»§¾fy¯Bw
B{ZËﬂ{

wy{:Å
P
t{ZŁ{c
Â
w
{:ŁÃ¤y{Z zÄ"
Â
wy{O½ﬃ 1yt
Â
z.¼
y¯
Â
z.yK¿¦@?fÁBÉ§¹ﬃ{-{?Ł75tfŁ


{c wy{-BÅyŁŁ
Ł,
Â
wy{

ﬂ{ﬂËZKŁ
Bwy{Zz{Æ
¸
«tycÉ
¹-{.ŁzKiÅByy¯9+T{ﬂfiﬂ

ÄŁ

Â
 =ÅX{Èªﬀ¼jz<KŁ¤Æ
v:w
ZÉyÍÉŁK¹5Py{7{Z
y{5w
ﬃwy{»=
Â
{Zz¿q¬­fÁhKÊ
{Zﬃ*
	# 1K& M 6
( +(  )J FJ!,¿q½»ª«ﬃÁJÆ
¸
9wy{Z-¹-

ZÉ¹Owy{ﬂﬂ =@YyÉfw
{

{{iŁ ^-yyy{ﬂ¯fKŁ¾{
K¾{ﬂ 81

K
:Ł:z<Kz7yzM¾Ky{9wy{ÅXy

O<hÆ
vB-¹OŁw,É
{O
O{ZZ¤wy{

{ﬂÊ
yŁ
Â
ﬀªﬀ¼jzÄ = ¬ 4B\Æ
Õ
³
ÀÙ
	 0 (  ﬁ)NM L
9

HI 


	E  K86 (R -)NM  /  
	  ﬀ4).:#!, *-	
).#	"L

	 -
	 / "L

D
Yﬁ

*= !ﬁ  J2OQMGÍÒ S L

 Y 

\ﬁ!(=

\
ﬁ ﬁ ﬁ
\ﬀa
v:wy{

¯t¤{ﬂf{Z-
Â
ﬀªﬀ¼jzÄ={XÄŁ¾{

ﬀªﬀ¼jzÄO¾{ﬂB{¼jzyy{É
\Æ {ÆÉ '
D
ﬂﬁ$Łzy{Zw
 '
D
ﬁPÉ1% ' \ﬀﬁ L
9

Æ»v:wy{"y{ﬂfi{c
Ä
K¾

{Z5
{
Â
y3+TﬂŁ{Z
ﬂ

ÄŁÓ¹OwyBw$ŁK¹5"ÈBwy{cBºR¹Ow
{w
{ﬂ©¯¾{ZÓzÄÓ7^ªﬀ¼jzÄè¿"= ¬ 4BjÉhv:wyzﬀÆR®yÆ¦É
,Æ ¬­¬ÁÆ
ﬃ
ÕÙ
´
Õ
	
	 @ # L
9

:  ﬁ&)52ﬁ.:#!,*(  ﬁ)NM>	55E G 
Q!)S 
L L
,
Yﬁ\"
L

D
Yﬁ\

\ﬁ!(=

\
ﬁ ﬁ ﬁ
\ﬀ \
Q$# S N "L/L N%
E
'&
Q
L
N "L

N \

=

\
ﬁ ﬁ ﬁ
\ﬀ \
Q(VS N    N
,
E
'&
Q
 
N   

N \ /# ﬁ9!,5 4	)ﬁJH J2;M#ﬁ L)

\
ﬁ ﬁ ﬁ
\ﬀ+*
ﬁ
¿\¬?Á
þþ âﬁUVﬃWXV#Y
¦Z|  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
 #  
	* ﬁ KE6 (  ﬁ)NM HI Q G ÒKS L
,
Y 

\ﬁ!(=

\
ﬁ ﬁ ﬁ
\ﬀa
{w
Kz<KŁ Â yŁÊ
Ły¯wy{"
zy
:v:w
{ﬂ{ﬂz0|
Æ¦KÊ
{cO½iª©3Æ
Ì
zMyK¹SÍÉ
¹-{7yz{w
w
{y¯
6 7 5
Â ¹ﬃ{cºŁﬂ{X{9¿ÀqÆ {ÆÉXŁ,wy{
y¯{Z» Â wy{y¯Ł{c»{Ł{ci»{cÏt 
H

ﬀ
ÁJÆ7v:wy{Z{ Â {É K LU K 
D
YyÉ  *=

ÉÍ9wtKwy{
 ÄÃ¤
ŁßﬂfŁÅ
Èwy{Ãt¼  ¯
 z<KŁÈ{ﬂf{ZiyyXŁ¾{Æﬀ
{ZÏfy{ﬂt{É

{8 L L
,
Y Â -{Z¾{Z

=

\
ﬁ ﬁ ﬁ
\ﬀ?ÉŁ5-{c<Bwy{ZBºw
K5 Â P(= Q Yﬁ\#Y)S

¿ý\Æ {Æ?¹Owy{Zß¿¦cÁﬃO

y{ZŁ  ŁÃ¤
¾{-ÅXy  ¼j¾Ky{hyÅ
Ł{Zz<ÁÍw
{ﬂ.ŁÃ¤y{Z zÄ  Ê
{cv:w
{ﬂ{ﬂzS|tÆŁ¦É§  É
wy{ﬂ{ Â {ÉX½iª©Ð¿"=æ¬ 4BjÉ¤ÍÆ7¬­®ÁÆQèwy{Z`P*= Q Yﬁ\#Y)S

Étwy{ﬂRw
{.{ZÏfy{c»w
»wy{.Ãt¼  ¯

{ZfŁ{c: Â {yytfŁ¾{OÊt{   Â
ﬂ
P
<

UVA 
 ﬂ
	
<
N 8 N
N KL N (

QNL zS D

\ ML>H ! \ ﬁ$\"\ ; [z\ 8 L H=8
Ò
\ 8
:
[z\
¹Ow
{ﬂ{ = H !z\ ﬁT[i Â 8 = 8
Ò
  = H " \ ; [ Â 8 = 8
:
É   L  Pwy{
¯{ÅX{¹-{ﬂ{ﬂwy{{
 ¯{Z
K L 
 K  Æ3½{ZyŁy¯»Åﬃ?
)
,
YOw
{ﬃwy{ZŁ¯wf{ﬂK¾{hi{  ¯{K
)
ÉKyy¯w
K	N 8 N =?  N K  N 
ﬀ
ÉK 
{y¯ )$L =0N K L#Nﬀ(

QNL )S N K NôÉ¹OŁw)$L  L ) Y\

SÉ¹-{zz{

K{ﬂ<ÅB<w
Pwy{»Ãt¼

¯

{ZfŁ{c:
Â
{yytfŁ¾{
Â
N
ﬂ
P
<

UVA N ? 

ﬂ
	
<
D

\ ML`H ! \ ﬁ$\"\ ; [z\ 8 L`H=8
Ò
\ 8
:
[
ﬁ
¿\¬ Á
S
Åt{Z¾y¯w
 ? <Z©ÅX{7f{ﬂy{{

Ow
{7{ﬂy¯w«
Â
8 Ł«wy{

Ł{Z©
Â
wy{¾{ZJŁ¾{
ÎtK¹ ﬂfﬃ{

¯{K Éy¹-{ﬂ

{Ê
y{iwy{*	5#!"#9+( :5#  4	5	ﬃ#.  52>HI 52 O'K 
   =
N
ﬂ
P
<

UKA

N ?


ﬂ
	
<
\ ML`H ! \ ﬁ$\"\ ; [z\ 8 L`H=8
Ò
\ 8
:
[z\


ﬂ
ﬂŁ

{5wtKZÉP

t<w
{Ê

Ä{»{ZŁ{Zz{Zf-
y§z<K<
Â


¾{Z¼

ŁÃX
<yÅ¼
{ﬂz<ZÉwy{»½»ﬃ  y

Â
zŁy¯
Â
z.y©¿¦ﬃ?Á PÅyŁ{.¿ý\Æ {Æwy{K{

ÄÃ¤y{Zhz<Ä
7 ªﬀ¼jzÄ
Á
Â
w
{=Zh c{.yz.Åt{Z7"{Zw
1¦ÆﬃŁ{cŁÉ ﬂ

Ł ¿q¬ fÁﬂÓÅt{
{cJŁ¾{ﬀw
{7z{Zw«Ëﬂ{7¹Owy{ﬂﬀwy{"Î
K¹ 

¾{Z¼

z
{

Æ-Ì
5wy5{Z,Éy¹ﬃ{
f


{ﬀw
{"y{»{Z«<yŁÅ
Ł{7ÅyŁËZﬀ
Â
wy{7yŁ«½»ﬃ Ðz{wy

¿¦ﬃ?ÁJÉt¹OwyBw
ŁK¹5ﬃ<zy{"{Z
ÅyZyBK{iŁ9{Z¾{ﬂﬀfB{iz{Zw617
Æ

 
%& ﬀﬂﬁﬃ&O ')/Ð8  9!2?>@9ﬂ!"
¸
wyÍ{cJŁi¹-{hf


{hOÅyŁËZKŁi{ZBw
yÏfy{
Â
 w
{hyt
Â
zy¯O½»ﬃ 
Â
z7yKŁ
¿¦@?fÁBÆv:w
{<{cBwyyÏ
{"Å
{

 ©yŁÅyŁ{{cKz{Zf7
Â
wy{9¾{ZJŁ¾{{ﬂz Łßw
{<Ê
yŁ{
{ZŁ{Zz{ﬂfO{ZÏf
KŁß¿\¬®fÁ:K{

¹OÄw{cBwŁf{ﬂ
¤{

¯{K L LOJ17
Æ
Ì
zM{ﬂKŁ ¿q¬¬ÁO

¿ý5¦§ÁJÉXÄ
Â
ŁK¹55w
wy{.½»ﬃ Ðy

Â
zŁy¯9Bwy{Zz{" 5ﬁG	)6
ﬀﬁ ﬁﬀﬁ¹OÄw^{Zt{cJßÅtw wy{ﬀy¯{{ﬂ{ﬂz{ﬂf&8H¿ 8
Ò
 8
:
Á7

Èwy{ﬀfﬃ¾yz{
8
Ò
h
8
:
Æ=-wy{z{z{É,Ł"7{Z«{Z{ﬂßw
=¿q¬¬Á»y{ﬂ¾{Zf  ﬁ!!¤wy{f¾{Z¾{.Î
{Z
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¦§¥
ﬂ
:=<

É  *=

Éy=w
§¾{wy{7z{¿ýy{Z¯¾{cÁ5¯ÍÉ
{y{Z©wy{9¿ö¾föÁOZ{ P(= Q Yﬁ\#Y)S

Æ:v:w

{Z¾{Z
<y{Z¾{ZBhwy{ÄÃ¤y{c:z<KŁ Â zNÅX{ﬂy¯<ﬀªﬀ¼jzÄ Â O<¾Ky{ Â wy{ Z{
yz.Åt{Z!  yÆ
 tfŁÅ
Ł{"{ﬂz{  ﬀ»y¯¯{c{  Å=wy{ 9;M 6X:5 ﬁ!, J5* #F  -.= Â wy{7y
 Â zŁ
¯
½»ﬃ  Â z7yKŁ  
{  Ł«~{cJZÆ |
Éy  yﬂ{ﬂ{  : Â K¹5ﬂÆ?ÌyO{ﬂ¾{ﬂ 8 LI6 7 Éy¹-{i{
?>8&" =
)
H K
)
L ?>8 N#P
)
UKA
)
A
:=<
D
Y [\ ?>8
	 =
)
H=K
)
LM?>8 NP
)
UKA
)
A
:=<
,
Y [
 {ﬂy{.wy{E H$  +  ﬁH^Åty  {Zi Â 8 ÉÍ{Zt{cJŁ¾{ﬂÆ"ª©{ZK¾{ﬂcÉX¹ﬃ{ﬂ{7¹OŁw
{Z¾{Z»{  ¯{hŁf{ﬂ
4K Lt"ÅtŁ{hyyŁ,yz<¾{cJA;LyÅ{ﬂy¯tÉ Â Í
B
ﬂ{ÉA;L=dA :=<-, N  
¿q Â Æ"Ì ¯
Æ¤®ÁJÆ"OZ  y¯ŁÉt¹-{  {ﬂÊ
y{.wy{ ﬃF 	)5 ﬁ( y¯{ 8
	
L
ﬂ{  ¹OÄwÈ{  ¯{ K L

8
	
L
= ﬃ
8
Ò
 Â P L U A L
,
Yﬁ\
8
:
 Â PﬁL U A;L W Y
ﬁ
¿q®­Á
v:w
{

{Ê

ÄŁ
Â
8
	
L
wy{"t{cÍZ{ PﬁL*UVA L=@Y¹OŁÍÅX{"
y
{c{

KOw
{{ﬂ


Â
w

{ZÍÆ?v:wy{ZÍÉy¹-{Łf


ﬂ{»wy{
Â
K¹OŁy¯E( 6 (  Mi{cKz{Zf:
Â
wy{{

¯{f¾{Z¾{»Î
{Z
8
% ! ( 
L 
=
C
D
D
D
D
E
D
D
D
D
F

 . ﬁY\ 

ﬂ
:=<

 
Â
+*=

\
E

&
Q
L

!ﬀ

Y\ 

ﬂ
:=<



Â
 =

\
¿q®y¦cÁ
¹Ow
{ﬂ{wy{=yz "º{ﬂEK¾{ﬂ"?wy{={

¯{c
Â
?:7FLÆﬀv:wy{<Ît¼\y¹O

Å
ŁŁËZ{

½»ﬃ MÊ
yŁ{
{ZŁ{Zz{ﬂfO{ZÏf
KŁK{

¹OÄwK
L
LIJ
7ﬁ
<ß{c


E

Q
L
A NA
 
A  A =
8
	 %ﬂ
L 


=
	 %ﬃﬂ
L
\

=

\
ﬁ ﬁ ﬁ
\ z\ ¿q®¬Á
¹Ow
{ﬂ{»wy{"Å
ŁŁËZ{

ÄÃ¤y{cOz<Ä9ﬂ{#T{ﬂf'8
	 %ﬂ
L 
É  =

\ﬁ!z\ ﬁ*\" \N;RÉy{i¯¾{Z9Å
8
	 %ﬂ
L 
= 8
!#" $
L 
 8
%'!)( 
L 
\  =

\ﬁ!z\ ﬁ*\" \N;
ﬁ
¿q®®Á
½»{ÊtyÄŁ$¿q®y¦cÁ5ÅX{ﬂOwy{ﬂ ﬃFJHI2"
wyŁ
wfÆh{Zﬂ{ﬂÉX{ﬂK ¿q®y¦§Á
Ò
zyfBO
{y¯iËﬂ{Ziwy{O¾{ZJŁ¾{PÎtK{

¹OŁw<{

¯{É¹Owy{ﬂy{Z¾{Zwy?{ﬂ?{

¯{:Åt{ZŁy¯
(?>8
ﬃ	
Æhv:w
:y{

y{»-{ZÏfy¾§Ł{Zf- 	5: ;-iz{i{

¯{ÅyŁ
Pwy{¹OwyŁ{

{<¾{ZJŁ¾{<Î
 Åt
ﬂ{9ﬂf ? 7 LÆ Oﬂﬂ

y¯É3{ﬂK ¿À®y¦§Á
:
ŁK¹57R{

Åy{
wy{zŁy¯<ﬂ¾{cJ¾{»Î
{cﬂÉyﬀ

{ﬂ-K
Â
    G 	 ﬁ( ( -wy{
{OÎ
ﬀ
{Z¾K

t{ZÈ¿\¬¨Á  ﬁJ2»wy{{ZÏfy{ZO
Â
tfŁ¾{

¯
Xz<Ä={ZfŁ{cﬂÉyOBK{

Åv:wyzﬀÆ?|
Æ¦Æ
v:wy{i{

ÅyŁ<yﬂ{


{5
Â
w
{yÎ
K¹1ﬂ¾{cJ¾{:Ît{Zﬃ-Bw
{ﬂz<KZŁŁ
{

ÈÌ ¯
Æ¤®«¿ý{
Â
JÁ»

{ZyÄBf 9;M ﬃFJHIJ26 (Rﬃ2ﬁ 9527½»ﬃ Çy

Â
zŁ
¯=Bw
{ﬂz{ÉX¹OwyBw
þþ âﬁUVﬃWXV#Y
¦ﬃA  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
 


	







 ﬀ
ﬁﬂﬃ
 
!
"
#$
%&'(
) *
+
,
- .
n
Ì ¯y{7®y ,{ Â KyO{  ŁÅ
©y{  y{ Â w
{7yÎ
K¹Sf¾{Z¾{Î
{cﬂÆ¡5Ł¯wVy  {Ê

ÄŁ
 Â 8
	
L
¹Owy{Z_PﬁL UKA L=@Yﬀ¿öwy{y
{ZzNy¯{i:wy{"w
  {  {c7wy{Êt¯y{cÁÆ
7ﬂ
{ﬂ¾KKŁ¾{¹OŁw^{cX{Z"«ÅXwEwy{y¯Ł{<{ZŁ{Zz{Zf 8A¿ 8
Ò
 8
:
Á"  «wy{=ﬂf
¾yz{ 8
Ò
h
8
:
Éh¹:?wy{ﬂ{5¹OŁw<wy{
Ł Â z.yK«¿¦@?fÁJÆ?ª©{ﬂK¾{ﬂcÉŁﬃPzz{  K{
<Bwy{ZBºw
K:w
{"ÄÃ¤y{Z:z<KŁ  
Â
wy{Î
9y¹OŁ

¼\z

ŁÊ
{

½-  z{ﬂwy

Ê
{c-wy{
ﬂ

ÄŁ
Łèv:wyzﬀÆè|tÆŁ¦Éﬃ¹OwyBw ŁK¹5y{Ó


{ﬀw
K<wy{«Bw
{ﬂz{©Ê
{c<E½»ª©
{cX{Z¾{ﬂ<
Â
wy{3xc{5yz7ÅX{ﬂ"  Æ
$ztBfy{^y¹O

ÊtyÄ{9{ZŁ{Zz{ﬂf<yﬂ{

y{Z7{ﬂK{

Èwy{©y
yK{
{cKz{Zf
Â
wy{©{ﬂ¯

"


ﬂ

L4zJ,Æ
¸
<
Â
J¹-{ﬂÄ¼jºyK¹O w
K
f¹O

z{wy

<ﬂ




ﬂ{ywﬂy
ﬂ{cJOŁŁﬀŁw
{y{c{Z
{
Â
y¼jËﬂ{ﬂyﬂ{i{ﬂz P= ¬|yÉ?B\Æ
Ì
ﬃwy-{cÍÉ¹ﬃ{iw
§¾{

{ﬂ¾{

w
{
Â
ŁK¹OŁ
¯0/y¹OŁ
21
yŁ{
Â
-w
{»{Z¾§ŁtK=
Â
w
{iÅtK¾{
f{Z¯B¤
Â
N P4L N *=@Yﬁy

" 

ﬂ

L zJ43  	 %ﬃﬂ
L
=
CD
D
E
D
D
F

<658789;:;<;=

N 8
	 
L
N


Â
P
L
U A
L
*=dY\

ﬀ


<
,
N 8
Ò
N

 
<
.
N 8
:
N



Â
PﬁL*U A;L=dY\
¿q®|fÁ
¹Ow
Ł{¹ﬃ{Å¾Ł
Ł©{ 
	 %ﬂ
L
= NL-
Â
N PﬁL N$= YyÆ.Ì¯
ÆÍ®ß¿ý{
Â
JÁiwy{ﬂ
iRyK¾

Ły¯9z
Ł{<

zz{

K{9f{ﬂy{BK
Â
wyy¹OŁ


Ł{É?ÅfÓÅ
{ﬂ¾fy¯©w
K w
{Z{ ﬂ L *= YÈwy{
f{Z¯BXŁE¿À®|fÁP:zy{

! »K¾{Z8
	 
L
Z

y¯
Â
yÄ¼jy¹O

{cKz{Z"¿ÀŁ9wy{

{c{Zﬂ{É3¹-{=w
§¾{8
	 
L
= 8
Ò
ÁJÉh¹Ow
Ł{=Ów
{9ﬂ{ ﬂ Lj= Y©wy{y
{Zz y¯Ł{=

{Ê
y{

5wy{.yy«
Â
wy{.¹ﬃ
¯{Z5wt§¾fy¯=

{ZOwy{7wt
Â

Â
{

¯{ﬃK
L
ÉXwy{"¹-{

¯{Z
Ł
¯«wy{<ŁyÎ
K¹ ÅXy

©
Â
8
Ò


8
:


w
{¹ﬃﬀ{Z¯z{ﬂfB-yŁ
¯


{



wy{
¹-¾{Zﬂ{Z?
Â
8
Ò


8
:

tfŁ{O

¿À{ﬂ{Ì ¯
Æ®
ÉŁ¯wfBÁJÆ3v:wy{»Åt{Zy{Êtﬂ
{ﬂÃX{cJP
Â
wy{5t{5
Â
¿q®|ÁBÉyﬀﬂfB-wy{"yyZKŁ9
Â
w
{¹ﬃ¼

z{ﬂ

Xz

X5y{

y{ŁÓ¿q¬®ÁP
ﬂzy{hwy{-yy§Łz<K{hŁ¯w¼\wt



{ÉK¹OŁÅX{ﬃ{ﬂzŁy{

.~{ZZÆﬁ?yÆ ®yÆ $yŁÅyŁ

ŁÃ¤{ﬂ{ﬂfZÉ
Äwy
¯w={cÏfyŁ¾KŁ{ZcÉŁf{Z
{ﬂKŁ=¹OŁ ÅX{yK¾f

{

Ł©~{cJZÆGA
Â
-wy{y¹OŁ

{ﬂKt»¿q®y¦cÁ


¿q®|ÁJÆ7v:wy¹OŁ?ﬂiw
{½»ﬃ MBÅyŁËZ{
©Â
z.yKÈŁf©9z{.¾{ﬂfŁ
 y¹OŁ

Â
Bz{Z¹ﬃº¤ÉŁK¹Oy¯<zyŁ{ZO{ﬂ-
:
Â
wy{z{ﬂwy

Æ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¦K¨
  
!"4"&:2 F7&O9+-&@L 9"**
¸ «wy{cJÈ¹ﬃ{yK¾f  {79f¾{ﬂ¯{Z
{"
5 Â wy{Å
ŁŁËZ{  ½»ﬃ  Â z7yKŁ©Łf¼
 
{  ©~{ZZÆt¥yÆ
S
y5y
fBw Â ŁK¹5-wy{¯y  {ﬂŁ
{i Â =æ¬¥4B\Æ
	 X!#%!#,.ﬂ &5  , / %#!,ﬃﬂ &5Z1 /5 '
v:w
y¯wyw
{cJŁÍÉ Â 7{c{ Â y{Z{ﬂfÍÉ ¹-{=
z{w
7wyz¯{ﬂ
{ﬂt"½Bwy{
ÅX
  9ﬂ  ÄŁ
5{{ﬂ Â B{   ¿¦§ÁJÉ
\Æ {ÆÉ <
c
=@<PÉ <
f
=   
c
=4YyÉt 9Â »Åy{Z¾Ä
¹-{Owty¹OŁ{!97
{Z   Â 97
A
J
Æh~
{:wy{  ﬂ{ﬂ{O½»ﬃ  y¹OŁ  ¼jÅyŁËﬂ{ 7Â z7
? Â


ﬂ Â zy¯"X{É¹ﬃ{iw
§¾{5wtK-wy{iÊ
yŁ{{ZŁ{Zz{Zf:
ﬂ{ 97 *8ﬀÑRÒ
J
Q 8	SJÆ K¹ﬃ{Z¾{ZZÉ Â y


	@7 Â <wy{ Â K¹OŁy¯85ﬁ(3FG -.:! 
 5ﬁ2ﬁ.ﬁ	 y
¿ »Æ¦cÁ9Ìy58
Ò
\ 8
:
L617¹OŁwK(=d?98
Ò
e
?>8
:
Éy¹ﬃ{w
§¾{


Q@
< ,
7
^ @
< .
7
S$ >=@Y % @47 L97
ﬁ
¿ »Ææ¬Á9Ìy58 L6
7
Éy¹-{w
§¾{

:=<

@
<
7
 =dY % @
7
L
7
ﬁ
,{O
Of


{iwy{
Â
ŁK¹Oy¯<Ïf
fÄŁ{c
N N @47TN N
Ò A
7 =	
E
<
3

N N @47TN N :
Ò A
<

Ò M
:
\ N @47 N
Ò A
7 =	
E
<
3

N @47TN :
Ò A
<

Ò M
:
% @47 L@7
ﬁ
¸
5Z=ÅX{w
K¹OwtK
Â
y

:
7
K
Â
wy{
Â
K¹OŁy¯

ﬂ{ﬂ{i3
ﬂxiŁ
{ZÏf
Ł«¿,= ®¬4B\É
PtfŁ|
Æ¦Z®fÁ
) @479)
J
A O
D
(
N @47 N
Ò A
7 % @47 L97 \ ¿q®¥Á
¹Ow
{ﬂ{
(
=
(
Q 8	S7ﬀXÄŁ¾{
BfZÆ.©t{cÏ
{ﬂ
ﬂ{É3

ÄŁ
¿ »ÆŁ¦§Áj¼J¿ »Ææ¬Á

¿q®¥ÁPzywtK N U+N
Ò A
7.
zK¾{Zﬃwy{"
ﬂ{ 97©¿ý{cÏfyŁ¾KŁ{ZO	)
U)
Ò A
7ÁÆ
Qß{"ﬂ{i¹OÄw{cBw{

¯{z

¼jtŁf+' L\

=

\
ﬁ ﬁ ﬁ
\ 
Éwy{
Â
K¹OŁy¯

{ﬀ{ﬂ

L
=

w
{
O
Â
y{ﬂ¯wÅXŁ
¯7y¯Ł{c+8  LI6
7
\!BL )

\  * \-wtKw
{wy{{

¯{K
L

\
 L= H&! *=

 '

-w
{z

¼jtŁf5
Â
w
{"

{
Â
.y¯{w
§¾Ły¯' L?Oywy{ZOy{[ \


{ﬂy{"f<{

¯{iw
K55

{Zf-&K
L
Å
< L;= H= *=

1K.LJ17MN$K»w
{c:.¾{ﬂ{ﬂ=¹OÄwKL [
ﬁ
þþ âﬁUVﬃWXV#Y
¦ﬃ?  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
v:w
{ﬂÍÉy¹-{  {Êty{wy{ Â ŁK¹OŁ
¯Å
ŁŁ
{Z Â z<:97&
@7 Â 5 !7 \ @47 L	97

Q !7 \ @47)S= E
<
3
 

<
ﬂ
	

 '7U


@47 zJ\ Q '7\ @47)S= E
<
3
 

<
Q
ﬂ
>U


 !7+S @47&zJ\ ¿q®;AÁ
  wy{Ł
{Z Â z0@7 Â 5:@47 L	97
BQ@47)S=

#

E
L
Q
Ò
E

3

9
<
	
 7&zJ ﬂ@47Q"' L S \ ¿q®f¨Á
¹Ow
{ﬂ{* 7 N <I=   < 
Â 5 8 L6 7 ÆhÌ 
ŁÉy¹-{
 {Ê
y{ Â 5  7 \ @ 7 L	 7 wy{Å
ŁŁ
{Z
Â z

Q !7 \ @47+S=

Q !7ﬁ\N@47zS  Q !7ﬁ\N@47)S \
"
Bw"O¹:§Ow
,wy{hy"½-  Â z7yKŁ¿¦@?fÁ y
Ł{  Owy{-  ¾{Z¼  ŁÃX
yÅy{ﬂz
{Z  Ky
Êt

@7 L	97<
Bw=w
K

Q
7
\N@
7
S =BQ@
7
S % @
7
L	
7
ﬁ
¿q®;?Á
¡5{ZﬂŁy¯©¿ý5¦§Á-
Â
~{ZJcÆy|
ÉŁﬂﬀÅt{{cŁ<¾{ZŁÊ
{

wtK
 Q 
7
\N@
7
S=


#

E
L
Q
Ò
E

3





	

L

UKA
L

 
7
 


@
7
Q&'
L
S % @
7
L	
7
\ ¿q® Á
¹Ow
{ﬂ{  L

:wy{"¾Ky{
Â
^Owy{"z

X»
Â
{

¯{j< L



A L

:wy{"y
Ä5¹-

yz<
¾{ZOŁy¯(< L

e
?>8  \!2L  LÆIQß{

{Ê

{wy{
Â
ŁK¹OŁ
¯.z

ŁÊtﬂ
Â
Q U \ U S

7
Q 
7
\ @
7
S=


#

E
L
Q
Ò
E

3





	

L

UVA
L

 
L

7
 


@
7
Q"'
L
S % 
7
\ @
7
L	
7
\ ¿À|­Á
¹Ow
{ﬂ{
 
L

7
=  
L

 
7
Q"'
L
S%@Q

^  
L

S 
7
Q"'

S \
 
L
 =
CD
E
D
F


Â



	
;L

UKA

   Yﬁ\
Y wy{Z¹O{Æ
¿À|
¦cÁ
ª«{ﬂK¾{ZZÉf¹-{

{Ê
y{wy{z

ÄÊt{
=Â
z0
Â
BQ@47+S:
Â
ŁK¹5
 7Q@47+S= 

#

E
L
Q
Ò
E

3

@
<
	


7
zJ ﬂ@47 Q&' L S % @47 L@7\ ¿À|f¬Á
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¦V
¹Ow
{ﬂ{i¹-{{ﬂ


7
=     <-,  @Q

^  VS   </.   Â N  L N *=dY\
  6=
CD
D
D
D
D
E
D
D
D
D
DF

 Â  L U A;L
,
Y\
Y  Â  L U A;L WZY\

ﬀ
 Â  L U A;L= Y\
¿À|®Á
  ¹ﬃ{{<

7
=  7 
Â N  L N =@YyÆhÌ 
É¹-{
 {Ê
y{yOz  ÄÊt{ 9Â z Â

Q U \ U Sﬃ

7Q '7\ @47)Sa=

Q !7\N@47zS   7 Q !7\ @47+S % @47 \  !7BL@7 \
©tBw¹:§w
Owy{"½»ﬃ  y¹OŁ  ¼jÅyŁËﬂ{ Â z.y9Łf  
ﬂ{  Ł«~{cJcÆ
¥{c  Ky
Êt  
7
L	97<
Bw=w
K

7 Q

7
\N@ 7 S=  7 Q@ 7 S % @ 7 L	 7
ﬁ
¿À||fÁ
	'& `/a,ﬃ'+!'z ﬂ,6"  ,. %.'+!'X1 /5	

v:w
{
Â
ŁK¹Oy¯{cyŁ5w
K¹5Pw
KOwy{z

ÄÊt{

ÅyŁy{Z
Â
z  7 Q U \ U S-*G	)
	)  ¹OŁw>QU \KU SÆ
ﬃ
ÕÙ
´
Õ
	
 D J2;  G* +!" ﬁ)
  4	5	)+(3FJ.ﬁè¿ý|Á   GRM;
	)-	 F4	)ﬀ4 5ﬁ	)  
(
 6
2  FJ2; /"? 	)8 ﬁ
N  Q 
7
\N@
7
S ^ 
7
Q 
7
\ @
7
S N
D
(

? N  
7
N
Ò A
7
N @
7
N
Ò A
7
%  
7
\N@
7
L
7
ﬁ
¿À|f¥Á

´
ÙÍÙ 
Ì
z ¿À®zÁ-

¿À|­fÁBÉy¹-{»Êt

w

N Q !7\N@47zS ^  7Q !7 \ @47)S N)=


#

E
L
Q
Ò
E

3




	
;L

U A;L

Q '7 Q  S&^  
L

7
Q  S#S @47TQ&' L S$ 
= 

#

E
L
Q
Ò
E

3




	
;L

UKA;L

)  
L

Q '7TQVS ^  !7 Q&' L SS%@Q

^  
L

S Q !7TQ  S&^  !7Q"'

SS * Q@47 Q"' L S&^ @47 Q&'

SS$ 
= 

#

E
L
Q
Ò
E

3




	
;L

UKA;L

 
L

Q !7TQ  S&^  '7 Q&' L S#S Q@47TQ"' L S&^ @47 Q&'

S#S$
ﬁ
v:w
{<"{cÏtÄ
Â
ŁK¹5ÅÈyy¯ﬀwtK



	
Q 
7
Q  S
^  
7
Q&'

S#S$d= YyÆ Ły¯ﬀwy{<z{Z
¾KŁy{iwy{ﬂ{Zz0

yy¯w



 !7O
fOK¾{Z'8 É¹-{iwt§¾{
N  !7TQ'S ^  !7TQ&' L S N)= N


 !7 U)Q'_^ ' L SKN
D
N


 '7$N ?
<
=
)


 !79)
J
A
<
?
<
N 8ZN
Ò M
:
\
þþ âﬁUVﬃWXV#Y
¬­  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
Â z0¹OwyBw,Éy
Ły¯«¿\¥Á:  wy{ Â Ow
! 
L

D 
É¹ﬃ{Åy
 
 
 
 
 
 

	
 L

U A L

 
L

Q  7 QVS ^   7 Q&' L SS Q@ 7 Q&' L S^ @ 7 Q"'

SS1
 
 
 
 
 
D G
C
:
H
N  L

U A L

N )


  7 )
J
A
<B)


@ 7 )
J
A
<-? <
ﬁ
v:w
{ﬀﬂ
{ﬂ
ﬂÓ{Zz{ ¿À|f¥Á7wy{ﬂŁzz{  {ﬂ Â ŁK¹5
zzy¯EK¾{Z J17Ó  ty¯ßwy{
 {{ -
Bwf¼ ~Bw¹:ËOŁ
{ZÏf
ŁÉ¹OŁw
(  {ﬂX{ﬂ  Ł
¯<Cﬀ  )  U A+)
 A 

Åy5yO?ÍÆ
	 `/
ﬂ5"*!50.!    ,ﬃ&% .')!#'X1 /5 
   
Qß{w
§¾{wy{ Â ŁK¹Oy¯{c
ÄcÆ
ﬃ
ÕÙ ´ Õ 	 I #Y(W
	
J
= /.$0
 3
O
	
Q 'S L Gﬁ H   ﬁﬀﬁ

7ﬁQ '7 \  '7)S
	
J
N  !7$N :
Ò A
7
%  !7 L97
ﬁ
¿À| AÁ
0 	& 5ﬁ	
	J5 L 4	5	)+(  
L
 2   J52  ﬁ	8Ç¿À|
¦§Á 1FJ :#!"#(A¿À||fÁ G ﬁ	  + 	# 	ﬁ! +.ﬁ
 
7
L	97 

´
ÙÍÙ 
¸
È

{ﬂyK¾{"wy{{ﬂB¾Ä
Â

7
Q U \ U SJÉ ¹-{7w
K¹Sw
w
{7z

ÄÊt{

Å
ŁŁ
{Z
Â
z 
7
QU \KU S
 5@ﬀ45¹OÄwﬀ{cX{Z-wy{
z N U)N
Ò A
7yÆhÌ
O  !7 L	@7<¹ﬃ{w
§¾{
 7Q !7\  !7zS=


#

E
L
Q
Ò
E

3





	
;L

UKA;L

 
L

7



 !7TQ&' L S
= Qq
{A;L

= ^.A

L S=


#

E
L
Q
Ò
E

3



	
 L

UVA L

Q 
L

7
@47TQ&' L S&^  
L

7
@47 Q&'

S#S$ 
= 

#

E
L
Q
Ò
E

3




	
;L

UKA;L


 
L

 ﬃ:
7
Q"' L S&^- 

L
 ﬃ:
7
Q"'

S%  '7 Q&' L S '7 Q&'

S Q

^- 
L

^

  

L
S

 
= Qq
{  
L
= ^! 
L
 S=

#

E
L
Q
Ò
E

3



	
 L

UVA L


 
L

 
:
7
Q&' L S   
L

 
:
7
Q&'

S^
ﬀ
 
L

 !7Q"' L S !7Q"'

S

 
= 

#

E
L
Q
Ò
E

3




	
;L

UKA;L

 
L

Q !7 Q"' L S ^  !7 Q&'

S#S :    Yﬁ\
Â
z ¹OwyBwè¿À| AÁizz{

K{ﬂ
Â
K¹5ﬂÆ»y¯ﬀwy"{Z"{ZyÄ"

¿ý|f¥ÁJÉ¹ﬃ{ZÓ©wyK¹
w
Kwy{.yŁ«½»ﬃ 
Â
z.yﬀÅ
Ł{ ! 
Â
zŁ¾Ky{Z
Â
wy{7
c{if
z7ÅX{ﬂcÉ
¹OwyŁ{
wy{ÅyŁËﬂ{

½»ﬃ  z{wy

hÅy{ )#	-F5#ﬀﬁ#! O
Â
wy{ŁËZ{5
Â
w
{5 Z{ﬃf
z7ÅX{ﬂcÆ Qß{5w
§¾{

Q !7\  !7+S=

7Q !7 \  !7)S%  Q !7ﬁ\  !7)S^ 7 Q !7 \  !7)S4Q
	
J
^
(
? SKN  !7TN
:
Ò A
7
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¬y¦
Â z ¹OwyBwÈŁ Â ŁK¹5w
ZÉ¤BºŁ
¯9+TﬂŁ{ZŁ«z<¾KŁy{&? 
,
Y9 Â wy{z{ZwRŁËZ{ÉXwy{Z{
{ﬂOyÄBÅy{"
f
	

,
Y
Bw9w
ZÉ Â 5 ?
D
? Éy¹ﬃ{w
§¾{

Q  7 \   7 S 
	

N   7 N
:
Ò A
7
%   7 L	 7
ﬁ
»y¯w
{ ,K¼ ª©Ł¯z ,{ﬂzz<<  ¿À®f¥ÁÉ¹ﬃ{zz{  K{ZŁ=¯{Owy{"yŁ¤{Zz<K{
N  7 N
Ò A
7
D
(  )  )
J
A O
	

ﬁ
¿À|¨Á
	  `/a,ﬃ'+!'z ﬂ,6"  ,. %.'+!'X1 /5 
   
v:w
{ Â ŁK¹OŁ
¯{ZyÄ?wyK¹5Íw
K w
{-z  ŁÊ
{  Ły{c Â z ;7 Q U S-¿À¹-{ﬂ BQ U SÁ { G	)
	) 
¹OŁwwy{>M # ! J5 ﬁ /#ﬁ)( Q T\ U S
J
A O
Æ
ﬃ
ÕÙ ´ Õ 	  0 		)+( 1 G  ML	 Ò A _Q 8	S  #M 
	)-	  F4	)-ﬀﬁ1G	)  ﬁ
(
J2; F#2;
X/!? 	)5E G 
N BQ@47)S&^ ;7 Q@47+SKN
D
(
? N @47 N
Ò A
7 %<@47(L@7
ﬁ
¿À| ?Á

´
ÙÍÙ 
Ì
5Ł:@47 L	97¹-{iwt§¾{
BQ@47)S&^ ;7TQ@47)S=


#

E
L
Q
Ò
E

3



<
	
Q  7j^

7
SzJ

@47 Q&' L S
=


#

E
L
Q
Ò
E

3



<
	
Q' 7 ^ &Q 'SS'zJ

@47TQ&' L S%


#

E
L
Q
Ò
E

3



<
	
Q'&Q 'S ^

7
S+ J

@47Q"' L S
ﬁ
»y¯B



Łf{ZXKŁ{Zz<K{Zi¿,=æ¬AﬁB\Éy~{cJZÆ+A
Æ ¬yÆ ®fÁJÉfyﬂŁy¯.wtK  
D

wy{

{Ê

Ä¼
Ł9
Â


7



y¯wy{

{{ -
Bw¼~Bw¹:Ë5Ł
{ZÏf
ŁÉ¹-{iÅŁ
N BQ@
7
S&^ 
7
Q@
7
S N
D
(
? N 8 N N  N
Ò A  A O
) @
7
)
J
A O
\
¹Ow
{ﬂ{
(
,
Y9
fŁ

{ﬂX{ﬂ

{ﬂf"
Â
?ÍÆv:wy{{Zz{ﬀ¿ý|O?Áwy{ZRzz{

K{ﬂ
Â
ŁK¹5
ty¯«¿À®f¥ÁÆ
	
	 _5ﬁ5/5gﬂ'zﬁ!  ﬂ'
¸
"wy3{cJ¹-{P
K¾{hŁz<{ZÍ{cŁz<{Z
Â
w
{Py

Â
zŁy¯5Î
¼\
f¹O

ÅyŁËﬂ{

½»ﬃ  z{wy

Æ&Qß{9.yK¾y¯ﬀwtK7wy{9Ł

Â
wy{¹-È½»ﬃ  yÅ
Ł{Zz=¿ýy^

ÅyŁËﬂ{

Á-{ﬂŁf{wy{

{{ÑRÒB¼\
z NUzN
Ò A
7
Æ
ﬃ
ÕÙ
´
Õ
	
 	 D J2; * ﬁ	5	5+(3FJ.ﬁ	 /  G5#(*	  8 ﬁ2  H  G ﬀ4
N 97 ^ 

7
N
Ò A
7
D

	
J

(
)  )
J
A O
	


(

? \ ¿À|zÁ
H # 
7
 J2 
7
2;J #	FG5-ﬀﬁ#! L 	ﬁ!N+-.G	 /9F;:!,(	¿À®;?fÁ J2E¿ý||fÁK
þþ âﬁUVﬃWXV#Y
¬¬  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
 ´ ÙÍÙ 
Qß{w
§¾{

7 Q 7 ^ 

7
\N@ 7 Sa= 7 Q 7 \N@ 7 S ^ Q 7 \ @ 7 S% BQ@ 7 S&^  7 Q@ 7 S % @ 7 L 7 \
Â z0¹OwyBw¹-{Łzz{  K{ﬂÅy
N

7 Q 7 ^ 

7
\N@ 7 SKN
D
(  ?N  7 N
Ò A
7 N @ 7 N
Ò A
7 
(  ?N @ 7 N
Ò A
7 % @ 7 L 7
ﬁ
v ºy¯ @47 = 97 ^  
7
¹ﬃ{¯{
	
J
N  7 ^ 

7
N :
Ò A
7
D
(  ?N  7 N
Ò A
7 N  7 ^ 

7
N
Ò A
7 
(  ?N  7 ^ 

7
N
Ò A
7 \
Â z0¹OwyBw,Éy
Ły¯«¿À|¨ÁBÉy¹-{izz{  K{ﬂ=¯{ﬂOŁy{cÏf
ÄE¿ý|)ÁBÆ
v:wy{{Z-
Łﬃ Â wy{Å
ŁŁËZ{  ½ﬃ  Â z7yKŁ9Z=
K¹1Åt{{cŁ<t  {  
Ły¯
wy{<f¾{ﬂ¯{Z
{"{ZyŁi Â =æ¬¨@B Â »wy{yz<Ł¼\wÅy  y
ﬂ Â zy¯ÊtyÄ{{ﬂ{ﬂz{ﬂf"y
§Ł¼
z< 
f

7
«
Â
¿¦VÁÉX{cŁz<y¯wy{

ÄÃ¤{ﬂ{ﬂ
ﬂ{_N 
f

7
^ 
7
N
Ò A
7
¿ýÅﬀz{Zt
Â
~fB
¯
,{ﬂzz<yÉ =æ¬®4BýÁ:

wy{ﬂﬀ
y¯wy{y¯Ł{iy{ZÏf
ŁŁÆ
ﬃ
ÕÙ
´
Õ
	
  D J2; 3 ﬁ		)+(3FJ.ﬁ	X/ J5ﬁ(	       J2    J2* 4	5	)+(* ﬁ! 	#  ﬁ
ML©Ñ
:
Q 8	S
e
ÑRÒ
J
Q 8	S  H 1 ﬁﬀﬁ
N 2^ 

7
N
Ò A
7
D
Q
(
Ò
N  N
:
A O

(
:

(

S ? \ ¿\¥­Á
H #
(
Ò

(
:
 ﬁJ2
(

 ﬁ F4	)ﬀ4R5ﬁ	5  ﬁ .	1J2  F#2; /!?  ﬁ2>2; F#2ﬁ ﬁ ! >ﬁ N 8 N
	

  ﬁ26 
 
&O+-!54"&:2  !"# .&:23#K"+ﬃ&  ﬀ=<&O*
S
t{ﬃwy{-yt
Â
zy¯iy¯{ﬃÊ
{ﬂ

yÅ
Ł{Zz¿ý.Ł3y7 ÅyŁËﬂ{
Â
zÁw
Åt{Z{ﬂŁ¾{

É
wy{f¾{Z¾{5Ît:zz{

K{ﬂ§¾§ŁÅ
Ł{Éf¹Ow
Ł{iwy{

ŁÃXt¾{»Î
  7Zﬀzyy{


Ły¯
wy{{ﬂ{ﬂz{Z¼\Åf¼j{ﬂ{ﬂz{ﬂf:{cK¾{Zy{

y{iŁ
BK{

Łwy{
Â
ŁK¹Oy¯tÆ
 iŁy¯9Å
Bº9{ZÏf
 ¿¦Z­Á
:
ÉXw
{

ŁÃ¤
¾{7Î
«ÅŁ
{

Å©Ł¾y¯«{ZBw 8 L-617

Bw9w
ﬃ?>8
e
<>= 7wy{
Â
ŁK¹OŁ
¯.ﬂÍyÅy
ÅyŁ{Zz
Â?
z{ﬂ
Ł®

:=<
 7!@47& = 
<
Q
ﬂ
	

97 ^
ﬂ
97)S&U


@47 zJ  
:=<
ﬂ
>U A
:=<
@7 @47& _^ 
<
 @47&zJ % @47(L-7 Q 8 S
ﬁ
¿\¥¦cÁ
S
9w
{"5{ﬂ
zyﬀÅty

{Z-¹-{w
§¾{
 7 =
C
E
F
*
]
f
{ﬂ¾{ﬂ K2L_<
]
f
*
G
f

ﬂ

<
UVA;:=< .
7
{ﬂ¾{ﬂ K2L_<
G
f
ﬁ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¬®
ﬂ{?w
     Ły{c ¯y¯»y  Ł¼\Åt{  {c Â y
JŁ
,{P
{  Ł9¿q¥¦§ÁBÉcwyÅt{ZŁy¯
wy{.z{"
{  y{"  {  «yŁz<Ł¼jwfÅy =Â z.yKtOŁzy{ﬂz{Z{  5y
 Â zŁ
¯
ÊtyÄ{{ﬂ{ﬂz{ﬂfB¿À{ﬂ{ =æ¬?4BjÉyÍÆ Azy¦cÁÆ
hÅ
Ł{Zz ¿q¥y¦cÁ-ﬂ9ÅX{¹OÄ{ﬂﬀﬀzÄ Â z0
  <
<
=
<
¹Ow
{ﬂ{
  < =

ﬀ
B

D
Y N K
:
NN K

N
N K
Ò
N Y N K

N
N K
Ò
N N K
:
N Y
K

L
\ 
<
= Q
Ò
\ 
:
\ 

S

\
<
= Q
	
L
 
<
	

<
S
<
^
<
\
wt§¾fy¯Łf  
ﬂ{  =ﬂh
{ﬂBBºf¹O{7yz7ÅX{ﬂy¯ﬀ Â wy{{  ¯{Z Â ?>8 É  {Zy{  Å	K LÉ

=

\
ﬀ
\

É  ¹Ow
{ﬂ{

!#" $
<
= ^
ﬂ
	
<
ﬀ
N 8ZN
B

D
K
Ò
U K
Ò
K
Ò
U K
:
K
Ò
U K

K
Ò
U K
:
K
:
U K
:
K
:
U K

K
Ò
U K

K
:
U K

K

U K

K

L
\

ﬃ (
<
= 

B

D
ﬂ
:=<
Ò
ﬂ
:=<
:
ﬂ
: <

ﬂ
:=<
Ò
ﬂ
:=<
:
ﬂ
: <

ﬂ
:=<
Ò
ﬂ
:=<
:
ﬂ
: <

K

L
\

<
=
N 8ZN

 
<
(Q

\

\

S

\ 
<
= Q
Ò
\ﬀ
:
\

S

ﬁ
S

ﬂ{& 7O§¾KÅy{»={cBw={

¯{K  LJ17ﬀ¿

{Zy{

Å É  =

\
ﬁ ﬁ ﬁ
\ ÁÉyÄO:tfÅyŁ{
7zy{5wy{iyy§Łz<{O

¾{Z¾{¼

ŁÃXt¾{:{

¯{OÎ
y ﬀ Q   ^ P U A  zS N K ﬁN

wy{ﬂ
wy{{Zt

y¯=
y§z<K{.

¾{ZJŁ¾{¼

ŁÃX
¾{"¾{ZJ»Ê
{ﬂ
ﬂﬁ
7 =
E

ﬀ 3


   ﬁQ'S»K¾{Z 617
ty¯9wy{
9(
J
Q 6
7
SOÊ

Ä{{ZŁ{Zz{ﬂf
{É ¹Ow
{ﬂ{ 

»w
{¡3v¢Åt
Â
y
Eﬂ{

¹OŁw
{

¯{BK

Æ<v:wy{

{{

¾{Z¾{ﬂ¼

ŁÃ¤
¾{7Ê
{ﬂ
ﬁ
7
zyy{

Å©w
{½»ﬃ 
Â
z7yKŁ$¿¦@?Á
{ZKK-wy{.t{Z¾KKŁ=yX{ﬂ=5{ZBwﬀ{ZŁ{Zz{Zf 8 L6
7
Æ-5©{yz
Ł{
Â
wy{Î
ﬀ{cK¾{ﬂ

{

y{5¹OŁXÅt{»¯¾{Z<Łﬀ~{ZZÆ?yÆ¦Éf¹OwyŁ{¹-{{
Â
{Zh>=¦c¬ﬃB
Â
-7z
¹OŁw9w
{ﬂPº



Â
Î
yf¼j{ZK¾{ﬂyﬂ{

y{Z-yX{

<




z<Ł¼\Å
{

 Ł{Zº
Â
Bz{ﬂ¹-º¤Æ
ﬃ 
ﬀ>T&:23+ﬃ7

&O*9J*
v{c©wy{Óyz{ﬂZX{ﬂ
Â
z
{ß
Â
w
{Óy¹OŁ

Å
ŁŁËZ{

½-  z{wy
¢
ﬂ
{


~{ZJcÆ-¥yÉ-¹-{È¾{©{ﬂ¾{ZOÅt{Z
Bwyz<º {Z=yÅy{ﬂz<
Â
=

¾{Z¾{ﬂ¼

ŁÃ¤
¾{Î
K¹5ZÉ:Åtwè

y{



y

y{

z{Zwy{ZZÉ:Bw
B{ﬂËﬂ{

Åf^wy{©
{c{Z
{
Â
{ﬂ{Zf{Z<

ÅX


§{ZZÆ
 	 !(ﬂ'zZ"$ ')ﬂ ,.5 Z#"Mﬁﬀ.ﬂ%$; ! ﬁﬀ  , /'& -	+ /a, +ﬂ' Z3ﬃ5ﬁ/7 % ﬂ
Qß{t

{ﬂPwy{ZX~zŁwﬀ

59ÅX{ﬂ
Bw
zºz

{ﬂ¤yÅy{ﬂzﬀÉ¹OŁw  =dY
Æ
¸
w

{Z»ﬂ{ÉtÎty

{Zf{ﬂB:wy{7K¹ﬃ{ZOŁ{
Â
»{

¯{"
Â
wy{"{Zy¯{ 8@=) ^

\

* 
 ) Y\

*

{ﬂÄBK
þþ âﬁUVﬃWXV#Y
¬|  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
wy{ŁK¹-{ﬂŁ¯wfi{  ¯{ Â wy{  z<ÍÉÍ¹Owy{Z{wyz¯{ﬂ
{ﬂtÅXy  È  Łß{Z Â B{ 
wy{  ÄÃ¤
Ł¾{OÎ
 Æ
S
w
{5{Zz<yŁ
¯"  {ZP Â w
{{ZJBy¯Ł{É½»ŁBw
Ł{ﬂPÅty    Ł

{:y{ZÅt{  iw
hw
{Ot  ¾{ZJŁ¾{¼  ŁÃX
¾{-yz<Î
y.?Ëﬂ{Z¿q{Z{5Ì¯
Æ|fÁJÆ h{Zﬂ{ﬂÉ
¹-{{ﬂ
P = Q
ﬀ
 $Q

^ J : S \ ^
ﬀ
JQ

^   : SS

\
 
CD
D
D
E
D
D
DF
QRJ\   S = ﬃ

  !4.Q

YQ
ﬀ
J 

SS  <
G
c
=IH)Q J\  ﬁS;LM<ON JML ) ^

\#Y * \   =@Y [\
Y  < ﬁ QR<
G
c h
<
]
f
S \
? QRJ\ ﬁS
?
= Y  <
]
f
ﬁ
yz{ﬂZﬂzyBKŁ
5w
§¾{"ÅX{ﬂ{ﬂÈt{Z Â z{  È
Jy{  yy Â z0
¯yKŁ¹OŁw

	


−1.5 −1 −0.5 0 0.5 1 1.5
−0.5
0
0.5
1
1.5



 
Ì ¯y{P| y ﬃz



z<.

y{ZŁÅX{

¾{ZJŁ¾{?Ê
{Z


Â
 wy{O~zŁw

5
{Zﬂ{Æ
|f­«yÅ

Ł¾
.^ÅXwZJ

 

{cJŁ
ﬂÉhﬂ{cX

Ł
¯ﬀ ?
2
=


ﬀ
Y«

? =


G
Y
É
{ZX{ZJŁ¾{ﬂÆ
¸
EÌ Ł¯fﬂÆ ¥=

A9¹-{wyK¹Sw
{.yz{ﬂﬂ3{ZyŁ»ŁRwy{ﬂ{
	
=

Y
G
ÉÍ{Zt

y¯<
y

z{ﬂ
Ł
P {cx"yz.Åt{Z  ﬁﬀ = Q?
2
N N ;N N
 A O
S ﬁQ
ﬀ
	
Si{cÏt3ﬃﬂ U

Y ÆÌ¯
Æ,¥

y§
wy{Ey
Â
ﬂ{Èyﬀ
Â

7
Æ y

Łèﬂfy
9{ﬂt1
Â
w
{Ry

Â
zŁ
¯ÓÊ
yŁ{
{ZŁ{Zz{ﬂf=Ły {ﬂzyK{
$Â
¯Byw
ZOyyX{ZZÆ v:wy{«Å
ŁŁËZŁ
¯Ó{Ã¤{ZJB
Â
wy{©Î
¼

f¹O

y{

y{"{"{Z=¾ÅyŁ{9¿ýŁ¯wJÁJÉXŁ«ﬂfB5¹OŁwﬀw
{.{ﬂ¾{Z{fﬂŁKtOŁ
¯
èwy{R
¼ BÅyŁËZ{

Z{^¿ý{
Â
JÁJÆÌ Ł¯tÆ9A ¿ý{
Â
JÁ=wyK¹5=wy{ßfy9Ły{Z
Â
wy{Ez
{

ŁÍÉ
¹OŁw«
9
y{cÅy{yz{ﬂZ


©©wy{¹O
ﬀ
{cJŁÍÉX5{ﬂX{Z{

 w
9ÏtÄ¼jwfX{ﬂÅXyÅy{ﬂzﬀÆ
¸
1Ì Ł¯tÆ Aè¿ý¯wfBÁwy{«yÊtŁ{©
Â
wy{ÈèŁy¯Ewy{
y{"!§y{.ÅX


È
Â
wy{

z<ŁÓ7Ł
BK{

ÆR5«fﬂŁ
7{Ówy{z
{


Ê
Ł{É¹OwyBw9O9¯f

¯{Z{ﬂz{ﬂf:¹OÄw©w
{ﬂ:{c
ÄB:Łw
{ŁŁ{Zy{Æ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¬¥
Ì 
ŁÉÍÌ Ł¯tÆ ¨wyK¹55wy{¾{cJ
Łi Â wy{y
§z{7  ¾{cJŁ¾{¼  ÄÃ¤
Ł¾{"¾{cJ5Êt{ﬂ 
ﬁ 7
ÉO{c
tJ{  
y¯Ówy{«{ZﬂK¾{ﬂÓy{  y{  
{   ~{ZZÆ:¨Æ¢v,¹-Ó¾Ky{Z= Â wy{
 ÄÃ¤
ŁEﬂ{#T{ﬂf"w
§¾{ÅX{ﬂ{ZE
{  ŁEwy{<yz{ﬂZh{ﬂX{ﬂz{ZfZÉ,
z{ZŁ
	
=

Y
G Ò
¿ÀŁ{ Â BÁ
 
	
=

Y G ¿ýŁ¯wJÁJÉŁ  {ZÅt{ﬂ{ﬂh{Zz
w
ŁËZ{:wy{"¿  ŁÃX{Z{ZJÁ Ł{:y§{  Å7wy{  ŁÃ¤
¾{
Ît=w
{ﬂzyBKŁ9 Â ﬁ
7 Æ
¸ Åtwﬀﬂ{cﬂÉZyBK{»  zfw9{Zy{c{ZfKŁ Â wy{
  ¾{cJŁ¼  ÄÃ¤
ŁÊ
{Z  OBwy{ﬂ¾{  É¹OŁw©ff

-{ﬂ{ﬂ{ﬂz{ﬂf:Î
{cOK¾{Z+6 7 Æ
0
0.5
1
1.5
2
2.5
−1
−0.5
0
0.5
1 0
0.5
1
0
0.5
1
1.5
2
2.5
Plain DPG: ε = 10−6
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
−1
−0.5
0
0.5
1 0
0.5
10
0.5
1
1.5
2
Stabilized DPG: ε = 10−6
Ì ¯y{7¥ y-~y
Â
{
Ł
Â

7
Æ Í{
Â
Vyﬃ
Ł©½»ﬃ 
Â
z7yKŁÍÉŁ¯wVyPÅ
ŁŁËZ{

½»ﬃ 
Â
z7yK¼
ŁÍÆ
−1 −0.5 0 0.5 1
0
0.2
0.4
0.6
0.8
1
Stabilized DPG: ε = 10−6
−1 −0.5 0 0.5 1
0
0.5
1
1.5
2
2.5
Stabilized DPG: ε = 10−6
x
Ì Ł¯y{ Ay ﬃfyOŁy{c¿ý{
Â
BÁ5

yÊ
{
Â

7
Ły¯.wy{Î
K¹:¼jÎ
K¹1ÅXy

È¿ý¯wfBÁÆ
þþ âﬁUVﬃWXV#Y
¬;A  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
−1 −0.5 0 0.5 1
−0.4
−0.2
0
0.2
0.4
0.6
0.8
1
Stabilized DPG: ε = 10−1
−1 −0.5 0 0.5 1
−0.4
−0.2
0
0.2
0.4
0.6
0.8
1
Stabilized DPG: ε = 10−6
Ì Ł¯y{7¨ y ?{cJOyBO Â ﬁ
7 Æ Í{
Â Ky
	
=

Y G Ò§Éy¯wfVy
	
=

Y G KÆ
 	'& !(ﬂ'z "$ ')ﬂ ,.5'& "  / 0 ﬂ"Tﬁ!50aﬂ  5ﬁ ,6'z3 /a5  /1 C/ﬃ!#')"$/ ,aﬁ!#,#-6!   !, ﬁﬀﬃﬂ
7 /-ﬃ, /ﬃ&5  /ﬃ+
v:w
{

z<8R¤wy{hy
ÄÏf
{ÉZ¹Owy{ﬂ{3¹ﬃ{h{, =@YyÉP = Q(

Q)S \

 .Q)SS

¹OÄw  =   ! .*GÍÒQ

SJÉ


y{cﬂÅX{»wy{"½»ŁBw
Ł{ﬂ:ÅX


=ﬂ

Łt
ﬃ
&Q J\  ﬁS=

\
Â
	J =@Yﬁ\   W



J W



\  (=@Yﬁ\
&Q J\  ﬁS=dY\ {ﬂ{Z¹Owy{ﬂ{Æ
v:w
{y{Z{ﬂ
ﬂ{
Â


ff
ÄRŁEwy{ÅXy



yÉ¯{ﬂwy{Z"¹OÄw ©z<Łh¾KŁy{=
Â
wy{
¾ﬂÄ
	
Éh¯Ł¾{Z.{9Ez¼jwfX{ﬂÅtŁ
XyÅy{ﬂz@y¯Èwy{©Bw
J{ﬂ

Ł{Z
Â
-Æ3v:w
{{Zt

y¯Ły<wyPK{ZPﬂ{Oh¾{ﬂ.{O"

ﬂfy

Â


JŁÍÉyzyy¯
Â
z wy{¾Ky{­=wy{¾Ky{9¦
¯=wy{.y{  M=

J ^

É ¹OÄwß{ﬂ{Z
ÎtK¹ ÅX


ﬀ§{ﬂiy¯2J =

É

y{79wy{ÅyyBw

¯{7©wy{.ÅX




KB
Â
z
wy{E¿öBtX{

Á"¾KŁy{ß¦9Rwy{Ó¿ýztf{

Á7¾§Ł
{­
Æ^v:wy{{cyŁ{wyK¹O^Ł Ì Ł¯tÆ ?
Â

	
=

YﬁG

¹OÄw©z{cw

{ŁËcKﬀ
z{{Z ? = Y
ﬁ
Y ﬂÆﬃv:w
{"ŁŁ©zyy{

Å9wy{
ÅyŁËﬂ{

½»ﬃ  z{wy

.¯fß

KÃ¤{Z{

Åßy

"ŁKŁÍÉ

wy{=Łf{Zth§{Z
:¹-{ﬂ,y
§z{

É¹OÄwy5f


y¯<ﬀ{ﬂﬂ{Z¾{z{cŁ
¯.wy{"ﬂf¹OŁ
=
{cJŁ
¿ÀqÆ {ÆÉwy{

{cJw
¯
t&?ÁJÆ
 	 !(ﬂ'zZ"$ ')ﬂ ,.5   "6/ ) )Z! ﬁﬀ  ,./ ,21*ﬂ5ﬁ/ 'z/-.5"$ﬂ  ﬂ 5
v:w
{5zyyKŁ


z<B8 P¯Ł7wy{yyŁPÏf
{ÉK¹Owy{ﬂ{:¹ﬃ{Oy{ZÅt{.P = Q

\ YzS

É$_=



wyz¯{ﬂ
{ﬂt?½Bwy{PÅX


.ﬂ

ÄŁ
ﬂÉŁ
Bw<¹:§"wtK?w
{»hÅyyÅyÅ
Ł{
Â


JŁ©¹OÄwÈ©Î
K¹Ç¿;/wt{ZÅX	Á-ÅX


=§{Z
¯(J =

É
wy{.¹O

w©
Â
wy{7§{Z
ÅX{Zﬂzy¯
¯{ﬂOPwy{¾fŁ<¯{ﬂOzŁ{ﬂcÉ

¹- /
BÅX
«Åty

<§{Z-
¯
 B= Y

  =

=æ¬ 4BjÆ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¬f¨
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
0
0.5
1
0
0.5
1
0
0.2
0.4
0.6
0.8
1
1.2
ε=10−9
Ì ¯y{ ?ﬁyh~ŁŁ
Â
:wy{

ŁyŁ<
X:{cZ{É
Ły¯
Jy{

¯

Æ
¸
Ì ¯
Æz

Ì Ł¯tÆy¦Z­¹-{5wyK¹^wy{ﬂzy{

97¿À
Â
{ZﬃyÄBÅy{5{¼jŁf{ﬂt
K¾{ﬂﬃwy{
ﬂ{»
Â
ﬂfy
-y{Zﬂ{ﬂ¹O{iŁy{c
Â
y


Â
:¯Byw
ZXyytf{cÁÉ
Â


ŁÃX{Z{Z
¾KŁy{c
Â
	
É 
Ły¯tJ
{

¿ ?`= Y
ﬁ
Y Á

y

Jy{

z{Zwy{Z¿? = Y
ﬁ
Y ﬂÁÉ¤{cX{Z¾{ﬂÆ
v:w
{ﬃ{ZyŁ3w
K¹Ewy{OÅ
ŁÄ
Â
w
{-Bwy{ﬂz{-Łﬂyy¯wy{:{ﬂ{ﬂyÎ
K¹Ó§{Z,7wy{OŁŁ
¹OŁw
f


y¯
{ﬂŁwy{Z»ﬀ
ytOŁKŁÍÉyy»fy
{cÅy{"z
»
Â
{BK¼
¾ﬂÄ©Ły¯=wy{

{cJß
Â
wy{Î
K¹Æª©{ﬂ¾{ﬂcÉ¤yﬂ{w
K¹É Łßw
{Z{.
Â
tJ
{

¯

Étwy{.z{w


ﬂÈw


Ł{.¹OÄwy

,T<ﬂyŁ{Z»wy{ﬂ{"
Â
=ﬂ¾{cJ¾{Êt{ﬂ

Ł¯y{

¹OŁw
wy{z{Zw9Ł{ﬂ
Â
¿À{ZX

y¯.wy{"X{ZﬂÍﬂ{ >U A
L
=@Y

t{

Ł«~{cJcÆt¥ÁÆ
ﬃ
{Zyy¯wy{ﬂX{ZZÉ
Ł5f{ﬂ{Zy¯=Ł¾{cŁ¯fK{»wy{"{y§{

Åwy{ /y¼
¹O

Ïf


y{.y{«¿À®|fÁiRwy{X{ﬂ
Â
z<
ﬂ{
Â
wy{Å
ŁŁËZ{

½»ﬃ  z{w


Æ>QèŁwEw

ŁzﬀÉyyz{<t

{ﬂ-wy{"ﬂ{i
Â
7y

Â
z¯


Â
Ì
{

Bw
 {ﬂ{ﬂhX{¹OÄw9z{cwﬀËﬂ{
? =

 k ¿"= ¬ 4BjÉÍÆh¬­;AÁÆ v:w
ﬃﬃ{ZÏfy¾K{ﬂfP7

JŁy¯"¹ﬃ{cÏ
{ﬂ
ﬂ{Zh
Â
y{ 

z{ﬂ


tBŁ{Z ¯

ZÉwy{Ê
B7¿ýÊ
y{ZZÉy

{ZÄÊt{

Å=wy{ÅX{ﬂﬃ¿q»ÁÁ:¯

¹OŁw©z{Zw«ŁËZ{{ZÏf
Í? 
ﬀ
É
wy{{Z

¿ÀﬂB{ﬂcÉ 

{ZfŁÊ
{

Å«wy{ÅX{ﬂ¿q:ÁÁ¯

¹OŁwEz{ZwÓËﬂ{<{cÏt? ?ÍÆ=v:w
{ﬂÍÉ Ä
5{c9Bwy{cBºwtKwy{"
{"
Â
{yŁf{ﬂ¯BKŁﬀ
Â
wy{.¯wf¼\w




{"¹-


y


ﬂ{wy{
Â
ŁK¹Oy¯

ﬂ{ﬂ{iŁŁw
{»wt{ZÅX5ŁzŁ¿À¹OwyBwz
B?yzŁ
¯
	
=@Y"R¿¦cÁÁ
CD
D
D
D
D
E
D
D
D
D
D
F

L
= 
L
G Ò
 ?\

=

\
ﬁ ﬁ ﬁ
\
ﬀ
k ^

\

J
=@Yﬁ\

L
=

ﬀ
Q

:
L
G Ò
 

:	
L
GÍÒ

S 
?
ﬀ
\

=

\
ﬁ ﬁ ﬁ
\#kM\

J
=dY
ﬁ
þþ âﬁUVﬃWXV#Y
¬;?  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
v:w
{¹ﬃ©{ZÏfy{ﬂt{Z Â: {{<y  h¾KŁy{c Â 97©{<Ł¯y{  Rw
{=Ł¯wfy{  `=
ﬀ
J,É
¹Ow
Ł{wy{{yJŁŁÈÈwy{<wt{ZÅX.ŁzŁ  >=0J,Æ ¸ Èwy{<z{Z{É¤w
{ÅyŁËﬂ{ 
½»ﬃ Bwy{Zz{9¹OÄw^^y¹OŁ  {Zz{ﬂf7 Â wy{yB{ Â ytJ z
{c"wy{ Â ŁK¹OŁ
¯
 {{Ł
CD
D
D
D
D
D
E
D
D
D
D
D
DF

L
= 
L
G Ò

?
ﬀ
\

=

\
ﬁ ﬁ ﬁ
\#kM\

J
=@Yﬁ\

L
= 
ﬀ
Q

:
L
G Ò
,

:	
L
G Ò 

S 
?
G
\

=

\
ﬁ ﬁ ﬁ
\#kM\

J
=dY
ﬁ
¸ Rw
"Z{É wy{¹-{ZÏfy{Z
{c Â- {{
  ?¾Ky{Z Â  7 {<{Z«Ł¯y{
 ßwy{
B¯wfOŁy{  2=4JÆOv:wy{c
Ä»ZﬀÅX{"Łf{ﬂy{ﬂ{  :wy{"{yJ Â yŁÊ
Łz{ﬂfi Â wy{ FG  56  )	)
Â 5
{ﬂt<y Â  Â wy{y
 Â zŁy¯ Â z7
 = ®­4B\Æ
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.1
0.2
0.3
0.4
0.5
ε=10−1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.2
0.4
0.6
0.8
1
ε=10−3
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.2
0.4
0.6
0.8
1
ε=10−6
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.2
0.4
0.6
0.8
1
ε=10−9
Ì ¯y{6yh~
Â
ﬃwy{iÅyyÅ
ÅyŁ{i{Z:Z{
Ł
¯
Jy{

z{Zwy{c
Â


ÄÃ¤{ﬂ{ﬂf:¾Ky{Zﬃ
Â
	
Æ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ¬ 
0.05
0.1
0.15
0.2
0.25
0.3
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
ε=10−1
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.2
0.4
0.6
0.8
1
ε=10−3
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0 0.2 0.4 0.6 0.8 1
0
0.5
1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
ε=10−6
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0 0.2 0.4 0.6 0.8 1 0
0.5
1
0
0.2
0.4
0.6
0.8
1
ε=10−9
Ì ¯y{ ¦Z­yH~
Â
¢wy{NÅ
yÅyÅy{N{c Z{N
Ły¯ yt
y{

z{Zwy{c
Â

	
=
)

YﬁG ÒV\

YﬁG

\

Y G \

Y G  *\Æ
  
!"+ﬃ*,ﬂ!"9*
¸
wyﬃ{O¹ﬃ{Owt§¾{:{{Z

{

wy{½»ﬃ  Ê

Ä{5{ﬂ{ﬂz{ﬂfhz{wy

wy{Oyz{ﬂZ
Ł
Â
wy{

¾{cJy¼

ŁÃ¤
{ZÏf
ÍÆ31O

{ﬂ
KŁyﬂ{

y{:¹-?
{

7{ﬂŁz
K{Owy{
f{Z



wy{OÎ
yf{ﬂ
Â
ﬂ{O¾KÅyŁ{c?
Â
§¾?
Â
wy{5{ﬂz<yy¯¿ýwÅy

Á3Łf{ﬂ
Â
{O¾KÅy{É
{Z

y¯«ßRyt
Â
zy¯Èy¯{¼\Ê
{ﬂ
EÂ
z.y 
Â
y¯ŁE{


ﬂ{

Ëﬂ{Æ
¸
$

{ﬂ.

{Z3¹OŁwßw
{

¾{cJŁ¼

zŁtK{

Z{É ¹-{wt§¾{7f


{

ﬀyŁÅ
Ł{Î
¼jy¹OŁ

ÅyÄ¼
ËZKŁ<{cBwyyÏfy{ÉfwtK:w
ﬃÅt{Z{ﬂ9yK¾{

7y


{i9Łz<ﬂ¾{Z¯Ł
¯"yy§Łz<
z{cy{

Ł

{{ÑRÒ¼jyzﬀÆv:w
{5t{Z
Â
z<
{O
Â
wy{z{ﬂwy



"zy{7¿À


{ﬂ¼
¾K¾{cÁ:Î
¼\{ZﬂK¾{ZX¼jyﬂ{Zy¯<w
§¾{iÅX{ﬂ{ZÈ
ﬂﬂ{Z
Â
y

{Zz
BK{

Ł©wy{"yz{ﬂﬂ
Ł 
Â
{ﬂ¾{ﬂB-Åt{Z
Bwyz<ºEyÅy{ﬂz<Bw
B{ﬂËﬂ{

ÅEwy{9
{c{Z
{
Â
{Z{ﬂ$Åty




{ﬂŁ5§{ﬂBZÆ:v:w
{7yzy¯<ÅX{ﬂw
§¾y

{ZﬂyzZﬃ¿qy¯Ł{ﬂ¼qÊ
{Z

Á:Łzy{ﬂz{ZBKŁ

Â
wy{5yX{

Å
ŁŁËZ{


Ä¼jyŁz<y½ﬃ 
Â
z.y
¯¯{c?ŁP
{5

{{Z
Ł7wy{
Ł9
Â
z{zy{9yÅy{ﬂz<:ŁÎ



z{ZBw
yﬂ yyZKtﬂÆ
þþ âﬁUVﬃWXV#Y
®­  ﬁ  ﬁ	5	# 	
   ﬁ	) 5

&O#K&:23&O9+-&O*
=Ł¦B¡"Æ 7Æt  zZÆ
 :!,ﬀ ;FG 5)	JÆhOﬂ  {ﬂzih{cZÉy5{Z¹ hº¤É ¦Vf¨¥yÆ
= ¬ﬁB½.Æ "Æh5y    Ì-Æ?-{ZËﬂËZqÆEª©Ł{    y
 Â zŁy¯ÈÊ
yŁ{{ﬂ{ﬂz{ﬂfz{w
   y ¸ z¼

Ł{Zz{ZfKŁÍÉXtfyﬂ{Zy¯<  {ZO{cŁz<{ZZÆ K& ﬁ ﬁIK ﬃ2;!   ﬁ2 +(R  0J ! É
¦VK¼B¦ yô¨®¬Ét¦K ?¥Æ
= ®B½.Æ "Æt
  ÉyÌ-Æ
-{ZËﬂËﬂ\ÉyiÆ ﬃBºÅyyÍÉy  hÆ ½.Ætª«y\Æ3½»ﬂfy
5 Ł{Zº9z{ﬂw¼
  ZÆ ¸   5#+ #	L   ﬁ(3FJ+  ﬁ.ﬁJ !
.#8 J295#)Éh¾yz{È¦¦É?
¯{Z
?z ¤¦Z­y¦Æ~yy¯{ﬂ¼  ?{Z¯tÉ¬­­­
Æ
= |;B ¸ Æt-Åy
ºK  Æ
S
ÅXÍÆP i{ﬂ
{ﬂBŁËZ{  Ê
yŁ{{ﬂ{ﬂz{Z5z{ﬂwy  ZÉw
{ﬂ5t{Z Â z<
{ 
wy{ﬂ5{ﬂKŁ<zŁ{  z{w
  ﬂÆ;
	01K  +( #  0 ﬁ! Ét¬­ﬁyæ¥¦c­ ¥®;A
É
¦K ?®
Æ
= ¥ﬁB  Æ
:B
¯{ﬂcÉ  Æ Ì-Æ
ª«Ä{É
  Ì-Æ
S
  ŁÍÆ ﬃy
{ZJŁﬀÅt{ﬂ¹ﬃ{Z{ﬂÊ
yŁ{¾yz{"  zÄ{ 
ÊtyÄ{"{ﬂ{ﬂz{ZOz{wy  ZÆ K
:
0"Éy®­y ||f¥ | Af¥Éy¦V ;A
Æ
= AB »Æ PÆ§-
É~¤ÆKª©Bwy{ZŁ{ﬂ\É

¡Æ~ﬂtÆv:wy{:½»Ły
h{K¾f¼ {ﬂºfz{w


Â
O{ﬂŁyÅ
Ł{ZzZÆj  ﬁ(3FJ+  K&# Gﬃ24	109F;FJ!  K&5ﬁ9; )ÉÍ¦K
¦ y ®® 
¦ ®|­zyÉ¬­­¬yÆ
=æ¨4B »Æ%hÆ-
É~¤Æª«Bwy{ZŁ{ﬂqÉf

¡Æ~ﬂﬂ
Æy z7
ÄﬂŁ{
Â
z7
7
Â
wy{5½»Ł¼

ÍP{K¾  Ł{Zºiz{ﬂwy
Â


¾{Z¾{ﬂ¼

ŁÃ¤
yÅ
Ł{ZzZÆ~
ÅyzÄ{

Éª
S
¼j¡5{ﬂX

Æt¬­yÉy§¾KÅy{iﬁﬀﬃﬂ "!#$ﬂ  %ﬀ &! '$yÉ¬­­®yÆ
= ?BÌ-ÆXﬃ{ﬂËZËﬂ\ÉhÆ ½7Ætª«Ł
qÉy

 Æ
hŁ{ﬂByÆPyz{ﬂZÍŁz.yK
Â
{ﬂzﬂ


J

{ﬂ¾{cﬂÆ
  (F+  K&	  0 F;F!  K&5  ﬁ2 ; ÉX¨¥ﬁy |)® y¥¦Z|
Éy¦V;? 
Æ
=  BÌ-Æ -{ZËﬂËZqÉ hÆ ½7Æ¤ª«yqÉ¤

3Æth{
Æv¹ﬃ¼

z{ﬂ

Í{Xy{Z,Ê
y¯

yyÄ¼
ZKŁ
-


Â
¼

ÄÃ¤
Ł9z

{ZZÆ;	01K+ +(R  0J ! Ét¬;Aﬁy¦Z®|¬ ¤¦Z®¥¥É¦V;? 
Æ
=¦Z­Bi3Æ
-
ŁÍÆ>K8NMO526- ;:).2  ﬁ!"#$  J2>ﬁﬀﬃ6) ﬁ!,$ﬁ    L!,(R /#ﬁ)( +!, ﬁ.ﬁ	R
 9+.2L(R55G ﬁ .)	JÆhPw
½¢wy{ZZÉ5
Ł¾{ﬂBŁ

{Z¯,~f



Íª©ytÉ
¬­­®yÆ
=¦¦Bi3Æ -
Ł<

¡Æ~ﬂﬂ
Ætª«Ä{

¼\wÅy

 {ﬂºŁ<

P{K¾f¼  Ł{Zº7ÊtyÄ{O{ﬂ{ﬂz{ﬂf
Â
¼
z.yKt5«fŁyyz z{ZBw
yﬂZÆ
¸
7Æ 7ÆXª«y¯
ÉtÌﬃÆæ Æ¤¡5zz{ﬂB
Â
{ﬂcÉy
(
Æ 
PÅt{Z¼
wt

{ﬂy{ﬂcÉ3{

ŁZÉ 9ﬃ552	  /  GL%  /5*)Rﬁ)!,2Z  ﬁ)	5	E4  (F+  -.J ﬁ! K&6
5G .#	,+-)  ;  K/.10 2.'.J  0	)). KÆ  »Ł{Zy
 y¾{ﬂBÄ.
Â
v,{cBwyyŁ¯É5

É
¸
~y-
®¼ f¥­
¦c¥¥|¼ ­K¼ AyÉKwf y ! !§¹:ﬂﬂzﬀÆ f¹O{ﬂ,Æ Æ KZÉ

yﬀ¨c¼B¦c¬¬­­¬yÆ
=¦c¬ﬁBi3Æﬀ-
 

¡Æ3~ZtÆM½ﬂfyth{K¾ y {ﬂºfßz{ﬂwy

¹OŁw ¯y¯
z.yŁyŁ{ﬂB
Â
 {Zﬂ



{ﬂE{ZŁŁy yÅy{ﬂz<ﬂÆª
S
¼ ¡O{ﬂXE
Æ<¦VyÉ<§¾KÅyŁ{ K

3ﬁﬀﬃﬂ 4!5$ﬂ  6ﬀ ! '$yÉ§
t{c:Ł«~
¸
»ª

Æ
yz{ﬂcÆy5
qÆÉt¬­­|tÆ
=¦Z®Bi3Ææ Æ ﬃ{ZÆ> G %   79!"#( # 9K  Gﬃ2/#89!!N FJ.9 :#!,(*	BÆ5w

Étz<¼
{ﬂ

zﬀÉÍ¦Vf¨?yÆ
õýü þÍõöí
 
		ﬁﬀﬃﬂ ﬁ!"#$&%')(*+!, -.*/#1032ﬀ45-.6. 7	).ﬁ89;:!,(	 ®
¦
=¦ﬂ|;BiÆ ﬃBºÅy
ﬀ  ÆX i
ºwy
ÍÆh¢Bw
B{ZËZ= Â wÅy  ŁËZ{  zÄ{  z{ﬂwy  
Â 5{c    {ﬂO{ﬂŁ
ÅyŁ{Zz<ﬂÆ
	01K+ﬁ+  +(  0 ﬁ! É
|f¬¿¦§Á yæ¬?® ®­y¦É¬­­®yÆ
=¦c¥ﬁBª Æ ﬃyËﬂ{ZÄ  3Æ 7Æ¡5§¾cÆ ﬃ Â zy¯  y¼jﬂ Â zy¯»Ê
yŁ{O{ﬂ{ﬂz{Zhz{ﬂwy  
Â 5Ł¾y¯wy{"
=~º{Z-{ZÏf

ZÆ 0 	K 

Ét¡:¼ ®ﬁy ®® y¨AyÉ
¦Vf¨®yÆ
=¦@AB »Æt½»§¹5ÍÆh i  y
K¾zÄ{  z{wy   Â 5  ¾{cJŁ¼  ÄÃ¤
Ł={ZÏf

:z7yŁ  z{Z¼

ZÆ
	0 K +  +(R  0J ! É
®­ﬁy¦Z®y¦§¥ ¤¦Z®®f¬É¦V ®
Æ
=¦§¨4B »ÆÍ½i§¹5È   .ÆÍ5Ëﬂy¯{ZZÆ f¹O  ¼jzÄ{  z{wy   Â iBtX»{cÏtKtﬂÆM  ﬁ(3F*
54	VÉt®y ® X¦¦Z­
Ét¦V  
Æ
=¦@?B  Æ  KÃ¤Æy½{c{ﬂf¯{-{?{ﬂ{ﬂz{ﬂfB Ê
y3zŁ{c?ty3Ł{c3{ZÏf

  {  ŁÃ¤
y¼jﬂ¾{cJ,Æ
   !,5ﬁ!,É¤¬ﬁyŁ¦K¨¦ ¤¦K¨É
¦V;?|
Æ
=¦K B  Æ Q¢Æ  {Zz{Æ 0J ! 4	)
	 X/  'G ﬁ  8 G ﬁ	-Fﬁ)\ÆP~yy¯{Z¼  ?{ﬂ¯
É-{ﬂŁ {ﬂ  {ﬂÅX{ﬂ¯
ÉÍ¦V ;A
Æ
=æ¬­B  Æ hÆ Í
  
5ÆOª«¯{ﬂy{cﬂÆ  ;:!(R#	  ﬁ;M !N(* )	 Jﬁ G(R #)	 L F FJ! .5 ﬁ.ﬁ	JÆ
½»yy

É¦K A;?yÆ
=æ¬¦B »Æ ,ŁÈ

7Æ

Æ QEºŁ
¯ÍÆ ﬃ¾{Z¯{ﬂ
ﬂ{i
Â
yz{ﬂZ3yy§Łz<
O
Â
wy{.Łtz¼

{cŁÅ
Ł{«»§¾f{ﬂ¼~fº{Z.{ZÏf

¹OŁwè¾KÅy{

{ﬂtŁ^

¾ﬂÄÆ ~yÅyzŁ{


~z

Æy5yz{ﬂcÆ

\ÆŁÉX¬­­f¬Æ
=æ¬¬ﬁBi3Æ "Æhª«ºK¹OBw,Æ  G_   ﬁ.ﬁJ > #( .5ﬁ2ﬁ R #ﬀﬃ.5  	 ﬁ.ﬁ	BÆ~yŁy¯{ﬂ¼  ?{Z¯tÉ
Qè{ﬂy¼j{ﬂ¹  hºXÉ ¦V;? AyÆ
=æ¬®B~ Æﬃª©Bwy{ﬂ{\É-¡"Æ-~ﬂtÉﬃ

ÌﬃÆæ~Ł{Z\Æ
S
èz{ﬀzŁ{

Ê
yŁ{©{ﬂ{ﬂz{Zz{ﬂwy

<¹OŁw
yz{Zﬂ Łf{Z¯BKŁÍÆa
	0 K  #R
  ﬁ(3FJ+ Ét¬®K¼B¦ yæ¬K|f¥ ¬f¨K­yÉf¬­­
¦Æ
=æ¬K|;B7Æ<ª©ŁËZyºKz©

vÆ

Æ ¡"Æ y¯w
{ZZÆ  h{K¾f¼ {ﬂºfÇÊ
yŁ{ {ﬂ{ﬂz{Z z{wy
ÇÂ

ﬂ¾{cJŁ 

zŁ
{

Î
K¹5Ky7Óﬂ
{y¹OŁ

Ł
¯ﬀ{ZBw
yÏfy{K
Â
Ł
¯ﬀwy{

{{
z<z7
z0yŁtyŁ{Æj I(F+  K  ﬁ'09F;FJ!  K 55ﬁ&9; )Ét¥­yŁ¦ﬃ?y¦ ¤¦K®yÉy¦V;?¥yÆ
=æ¬¥ﬁB Æ
S
wyzP

vÆ
wy Łz<yÆﬀÇ{ZBwyyÏfy{
Â


{cz fX{=yyŁ{

«©Ł
{Z
¼
ﬂ
Â
zy¯Ê

Ä{5{ﬂ{ﬂz{ﬂf:yy§Łz<
Â
f¾{Z¾{

ŁÃXt{cÏf
KŁ
ﬂÆ* 0  	  

É
®y ®­  ®®f¬Ét¦K;?|
Æ
=æ¬AB7Æ»
{Zy

"Æ  hŁ\Æ$ +( ). ! 0 F FJ@M;(  ﬁ.ﬁE /  )-. !  73## -. !  	# -.G	JÆ
~yy¯{ﬂ¼  ?{Z¯tÉf{ﬂ¹  hºXÉy-{ZŁ,É ¦K |
Æ
=æ¬¨4Bi3Æ "Æ3¡5§¾
 
Æ ªÓÆ,v:wyzﬂÆ<Pz<hwÅy

Ê
yŁ{<{ZŁ{Zz{ﬂf7z{wy


Â
7¬



{ﬂ
{ZŁ{ZÏf

ZÆ9K  ;  ﬁ(3F*É¤®y¦ﬂ¼¦c®;?ﬁy ® 
¦ |
¦Z®yÉ¦Kf¨¨Æ
=æ¬?B

Æ 
5ÆO¡OÅX{ﬂ9
 
Æ ªÓÆ-v:w
z<ZÆ ª©Ł{



wfÅ


z{wy

ﬂÆ
¸
13Æ  ÆﬂﬃŁ{ﬂ9


Æ hÆ Í
ZÉ{

ŁZÉ%   9!,( # IK&# Gﬃ24	   )&	Æw¼ 5Ł

É5z<{ﬂ

zﬀÉ¤¦Kzy¦Æ
 ?qÆæ¬Æ
þþ âﬁUVﬃWXV#Y
®f¬  ﬁ  ﬁ	5	# 	
   ﬁ	) 5
=æ¬  B 7Æh Æ ¡OfﬂÉ?ªÓÆ?~fy{ZZÉ?  hÆ3v,ÅyºKyÆ  +(R).5 ﬁ! (R@2ﬁ	/#ﬁ 	);+!, ﬁ)!  F#)+:52
2 73# -. !  	 ﬁ.ﬁG	JÆP~
y¯{Z¼  ?{ﬂ¯
É-{ﬂŁ 5{ﬂ  {ZŁÅX{ﬂ¯
ÉÍ¦V  AyÆ
= ®­B¡"ÆP~Z
É 
5ÆP K\É-  PÆP it
Æ^v:w
{9
Bw${cR¾K  $ Â Ry{Z¹NÊ
yŁ{
{ZŁ{Zz{ﬂf Â wy{ß Â f¾{Z¼  ŁÃX
È{cÏf
KŁ
ﬂÆX  (F 9K&# ﬁ 09F;F!  K&5ﬁ
 ; zÉ¦c¬|y¦¦Z® X¦§¬K|
É¦V f¥Æ
= ®y¦Bi3Æ5~{ﬂ¯{ﬂ\É»¡Æ:ª©ÉhwÍÆOOBº{Z{ZZÉO   Æ  KÃ¤Æ ~ŁŁ1 Â wy{ß  ¾{ZJŁ¼  ÄÃ¤
Ł
{cÏf
KŁ$
y¯ Ez.Åy
KŁ$ Â fŁy
  zÄ{  ÊtyÄ{©{ﬂ{ﬂz{ﬂfBﬂÆ	# # 2 
 +(R  K&# Gﬃ24	1% ! +.2ﬁ	JÉt¬K| y ¥ ® +Ay¦c®yÉy¦V f¨Æ
= ®¬ﬁB¡"Æ
v,{Zz<zﬀÆ  ﬀ@.)6   @$ )	  	 ﬁ.ﬁ	JÆh5wy¼   Éy5z<{Z  zﬀÉ ¦Kf¨¨Æ
õýü þÍõöí
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)
  	


  
ISSN 0249-6399
